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Tti9 worK «»liodi«d in ttt» thuaia ooa«l«t» of two j^ar is. 
4. r « r t f ^o«orllM»« t!i« ooMpoaltlOfial atuUlfis of SOOM 
tci«ltffefious (i««dl fata iind a t ruo ta ra l atudloa of amiaual aeed 
^ili»p i * f»* , hy4r9ty audi osriHiollpid-eoatalalag aead o i l s * 
n, Part Yl deals wltit tltn attitfy of «o«e vemtttiaan of 
•)''«.liy^roty«lSc««oto «JW« th© t r i o l f lorlv^tivaa of p « aati 
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'^^ trotj^otlltoawl attt(ttaa m $a@il «il la 
Tha f a t t y aoid oo»]»oaitlon of olov^n ltidi^«{ious tiarbaoeoua 
a««fl fata (laa t»««tt <i<» tor«inodi bf na ia^ oiuroaiat^raptile aiui 
aiiaetroaeooio teoliiii(|naa« I t l tlia aaad otta ojKsopt tHoaa of 
£ff,fSi«|ttff ^ i f f i l f i^^tmrnm). I f f l H ^ f f M W I M I W i «a^ ! • Moi | fa ia | | 
(Daraflaaaami^p wara fonad »aaal i a ooatalalng alof^la typa of 
« l a l o * l l a o l a t o - t i n o l « a t e aolda but i a rmtyiag proporttoaa. 
< t ) fffiot ayat^ a t l a 
Oat of tha alKlit aaual ae«4 oi l«y two aa«d o l l a vara 
faaatf to oontain liaxadaeanolo oold ( t a i l ) I n tha i r t r ig lyoar l i iao 
« i i « 
Mmnmg, tttt Cmtn aiisiitar«t«4 oolflii, oloio and l i i iol«ie aoids ««r» 
th« «e«t fr«q^«ntt3r o«o«rrtii« mid» rmtimr tlian UneUaio aald* 
»tpt»0(i<i ««re nxtra omimiry In baYlag ttt« liigli ooattat ( > 57^> 
of olf«to«>ttiiel0lo Hold** The l inoleato iMld «« a Miior «(M^on«»itt 
wiw r©T««l«d In Vfpilff naOUiaUt 3 , PlfOftjfcft, ^fi^ynffff PimMkmi 
fBi<t »r>n»t>ta Ulaiitdtaettm (49,4y a8»5, 39,S and 33*9)i rs«p«otivelf >, 
Oil of J , #tn»attft<la t« unique In havlni; l iaoleti le aold a» ttie 
pr«<fon|nf^nt aoltf C^d.H^rirftlob was true for aoat of tu» Craolfurom 
««f!Kf ollsi. Oil 9f £, i^raatta oo!itala««i « very high paroniitage 
of <!aturati»(l aeldt (73»9l> vtilch aoatt! l>« « poaslble aouroti of 
natnratad aolds as l« tho d^nand.for so l id fata alalliur to 0000a 
i>ntt«r, with ah«r}t 90% of sataratad aetda, Ptvo aj^ eotea^^ 
4« Mtaldtaaliia differed la th^ir total ooat«ut of U-fi uii^ntu-
r»t<»d aalda In th« region of'~^ 63-SS *• 
( i l ) s nnw dihydroxy aold la £• tmraala aaod o i l 
riia aaad o i l of Fff.a«|>tt« Imraala viia found to ettataln a 
firaTlanaly ttnlmown dthydroxy «Dld Identlftad aa il«t4«ditiydroxy 
ootad««9aBOlo aold. £ • harwala la ttto f lrat of tti« tili&iior plants 
fonnd to oontaia ttiia aon«<rloinat dlot aold (3*3^) in i t s 
trt ityaarldas. 
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Ttm •traetnr* of thic 41 ol aoid ( ! • } «•« 99mtirm»d oa 
ttM bfttts of III* rooalto ototaliiod froa SookNuiaa ro«rrMt««ottt 
hy iA^ntitrim tlui ol««ir*4 prodaots M Motbyl votoroto lAd 
oeth^l «s«late . ^rtl i«r eoRftraatloii « • • otetftitto<l ^ NUtt oad 
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tli« f}r«i»«no« of wDleti was ennaldared • t sent ia l for iii« •latoora* 
tfo>ii of Ayiuioltpttti In #»»(} otl«« Ottarias aur eemioaltlttaal 
ato'^let <Mi Boraitnaoaaa aaed olta i t was aurioaaly obmmtirmili that 
otl« froa tiio speotaa of the gaaaa Haltotroaiaa varo foaad to 
contnln oyaa«»i»<»a«tto acm-gly^oarol diaatara aoiniaaad of laalaly 
n»t^ fatty ael<la* This o&aenrati«Mi la of olbamitasmioMto 
Intaraat, fha of la of | | , ta<ttett» aad g, aialiaaldl ara aaoop* 
tlonal In ttia aeaaa tliat ttiay tio not oantala aajr C<»3a aeld* 
Inttftfid, C«i6 and C-t9 aolila wtfn foaad aalariftaii with a Kiaown 
oynnodtolf i<Hsyfmo«»3'>4iydrox3rM0tltylprop*l<-aiia'<^«-ol {V), riie 
attrogan-csontalnins l ipid fraotloti froa botli apaaiaa «aa 
idaatiriad by IR« mn aad tW eHisiraatarlatlaa $m glvaa t»alow, 
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The rowetlon «f hydroohlorte aoid on the l<iag*eliaiii 
trlol^i of '^ nnd f •^ijr^roicralkenoio A<»ivi« tia« be«a «tudi«(l in 
nome d<»tf»H. In th» f i r s t OAS«t 0,10,13«*trihy(lrox)r<»ot«ileoaiiola 
ftcl<1 (VTT) sr»v» fmir pro<lii«t« li?i«atlfto«S «« wethiyl dators of 
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trlfiv<lroitvoot«<l«oariolo ( X l l I ) obtained fro* ) -iiydroiiyootad'^cttaaie 
noiil ( m x ) on treatttvnt wltb ttio 9&mm roagaata »a4 allowiit,^ tae 
•wne roaet lon eoa41tlona fanra two p r o ^ o t a only , otiiaMtly, oMitityl 
•atora of 9'-«B»to<r-12,13-dloliloro (XIV) mA d*t iy4roxyt3 ,13* 
d iehloro itf) oetadeeaaolo aolda. Flie rodotiona oarrtAtit out 
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Tho fa t t r «oi4 ooapoaittoa of etovon iadlgoitima liorkaoooaa 
•«<Hf fata Haa iHiaft dataralaodl ferjr uatitg eHrosMitoipraplito aa<l 
apaetroattopto taetiiii^aa* Att tlia aaad otla axoapt titaaa of 
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(lN»ra«iaa0a«a)« vara fmnA naval In o«italatac viapla trpa of alaia< 
ltiialata*llttal«ittlo aatda ^ t in warriag propartlami* 
(1 ) Pai^al — « »1U 
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AMwig tlie C-IS iim«attir«t«ii iiol4l«« <it«l« and l ia«t»ie iioi<l« «»r« 
tiM) MOtt fro4|tt«ntty o«i»rrf i i i aoiiS* r«tiMr tiiAa li»ol«iil4» mid* 
J«l2li 9,lt»fl,f» ^^^Pf^ fTfftft V^^flff Pi l i i i l l «»4 afffiffii^^ 
hiBia»9% mtrm «srtra9r4ti}iurr la having tim b i ]^ «Oiit«at ( >87jl| 
of ol<»te«ttiio1«i«r asii}«* 11i« lifiol«s»ato aeld «• a anjor eottp<MMat 
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t | | of £ • ^taaattfldyjt i« tialqao In tiaviag UaoUulo ml4 mm ttto 
f}r9<9oata#nt notd (29»4t) n^ieh was trua far noat of tim crtialfaroua 
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OR nnrng^nmmtm oood oi ls t t ««§ ouriottoly oli««nrod t^at al io 
froa two afaolaa of tHa gaaas l lol lotr<»tt^ «or« foaad to ooatala 
ojrimogaaotlo aoa^^lyoorol dtaatora ooapooad of aataly C-IS fat ly 
ftotda* fl i ia oiiaarvattoa &« of eUaaotmioaoirto lateroat* ftio 
olio of Jl, |^^„ffffl m4 j | , fftilftHI aro oxeapUoaal la the •«»»« 
ttiat th«r <lo aot eoatala anr ^'•MO mid^ la»t«a<l« a*l6 a»<l c»iB 
m%^» iioro foaad eatorlflotf « i t l i a loaoaa eyimodlol» l««jraao«>3* 
fiardro»Tiii9tti()rl|Hr«f»«l«*on«««3'<-ol (V>* Vh9 altrogoa-oontatulag lli»ld 
fraottaa froa Hotti apaolM warn Idoat l f lad bjr I»» miu. m4 tW 
oliftrftotoHstloa aa gliran balowt 
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IMoator dorlirad ftraa l«o)rattO-i4Mqrdroarmitivl9rop«i««ao«3«ol« 
m i a aorlE aatfootod tHat the i^raaaaaa of C-20 aol<la l a 
aoa« olta l a aot a pro^ro^alelto for tHo oooatroaao of agraaoli^da* 
fmr TII 
tim r«iMitt(iii «if taiy4r«ottlorlo «oi4 on tfem Jloag«mli«ia 
trf <9l» of p tm4 f viDrdiroKrallidaolo midm hm ^ttea »tn^&4 l a »&m» 
detiiit* In tfeM firttt ««••§ 9«10f ia«>trilirdro}Qr<ioi«a«oaaoie aoitf 
(f^TI) cffive four |ir##iiot» ia«atifl«4l aa aat l^ l aalara of a^ia* 
<lt(Mt<«t«iir*fO«ohlara ( m i ) « t}i« iaoaaria alxtaraa «Jf 9(iO) 
liy4r«i«y-10(9)'««lilar«N.l»«-aii«t««r ( IX)^ 0(l0)-o!ilari»-10(9>-ao«toay* 
t3<«{t!r4r<»ny (x) aad d^SO^dlatiloroMia^iirtiroxy (XI)o<ita<l«eanoie aoida« 
ffiJtlr atnteturaa «tr« aataltUaliAd W eiiaidlaat aad apaetral atudlifMi* 
Bnt th# la t te r t r i a l ai}t<3 l *a*t §#i2ii3*trili]fitro3Qrootajdi@>«aaolo 
( t i l l ) o^tfttao^ tr*m 7 •"br^raxsraatadaaiAiale oald ( H I ) aa traataaat 
at til tlia aaaa raagaata mA al laalai; tba a«»o raaotlaa aaa41tloaa 
gara tao pradaata aalrt aaaalyf aMitliyl aatara af »-aQatajQr*i3ti3* 
i tahtara (MV) tm4 9«l^«raiQr«»t3yt3«^olilara (HT) aataAaaantata 
aat^a* Ttui raaattaaa aarrtad aat ara dtoplafad l a SaHam I I aa4 
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Tlit9 woric v«,t f«irtli«r •irt«ii<di«d to tbie • « • • lno iHili8tr«t«»t 
! •#• • tylOyUh* and 9ytatlS*trtl^3rdr»iQroetiiA»«a0Oie «Bitfs ( m MUI 
H t l ) %]f r««MiUiii tiMS tntflvl^ftlljr ^th 63r4rl»<it« ««ld la i««ti« 
9mhf4ri4* mk*mr i«friiU««l r«««ttmi •«atfitt«os« la tlic f i rst 
tntovtrat* (V I I ) mtty t«* |ir<Nte«t« ««r« &il«atlf|«« M Mt i i r l • •%•» 
• f •,to«ttt««««ta<4iir4r«w iVli «K<t 9(ia)'iigr4r«ir«to(9)Hi«««Hl»» 
liirAr i^cf ( l ^ l ) ••taiAMMioti) «il<i«« oa tlm oti&iir htmA th% witiatrata 
(ICXIX) fttva rtaa ta t«a fraaoiatt wiitali vara aliarai tart sad aa 
•atlqrl aat^ra *€ •«lqr«rai3r«ia*aaata3Qr«t9«4a4a ( m t l ) aa4 9 -
aaat««r*ti(t9)'-ta«a«t9(18)«-lDr4ras3r (XXX) aataiaaMafta a»tiia« fiia 
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r«i^ortiid tn tli# Ut«ratitr«t vmrm iiiirrl»# out witii a irl«iir t« •toily 
tli# aatttr# df llie rofiiatS««ii of l£i« pr^dteielc* 
mmrm eUmtrntmrime^ liltH tte« li«lp of fy3» Co^i^fy:, tn anil ma^ • te» 
t l i#lr s tn tot i i r to Ar« notlisrt t3<**broMH«99t3«0|iOi3r (lCIQf)» 13«#r«^io* 
t»t3«opow irtn) m4 9^f4r9W*UU$) liro*o*IS(i3) b i ^ r o j i y m v i t ) 
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i|in>ot«<liaatt«ti «f tli« mm* M^«tr*t» {XUV) g«r« two 
l^r««««l« ««l]r iibOM •trtt«t«f'«t wir* ••tidiUaliotf MI MotUrt 18* 
(net) oetAteewiiifttM (Sete«ii» n i ) « 
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Ry ^1 aad ^2 *^* *'^ '** ** "^^  3ob«iie VI« 
LrfMig-Hshaln oarboxyllo aoldt o<}astltut« tli« najor 
component8 of fa t s and 0II9 in plant» anlnaty and oiarine 
f*viK,miinn ttnnufin, )tit of the estlaiatod plant wealtri (2 t30 ,aao 
f^neelDs) of plants norltf agrloal ture aaicea ttsa of l o s s than ! » 
*»f thin nlant waalth, fly 1975 about 10-13,Os>0 seed o i l s frota 
<in«cla« oovarlng 3'>') »»otanlcal fatalllaa Jiavo beon oiieealoalty 
nnrfmnml and annlysa^l for the i r fat ty aold ooeiposlt lon. in 
fnot tMn meajB^ re work In the fl<»ld of natural f a t s laii)llaa 
that the* l i p id QonnosttIon of no plant I s oowplately isnown. 
?»o#?ntly aaed »p©olo» hanra h©on bota»loo*ohe^ioally noreeneci. 
rhl«t aore«nlng reveals eo«ipo»ltlan of saed o i l s froa a tiroad 
«*f)€>otnM of plant klnjirioa, anti provldea valuaisile data for 
chf>motnxnnomloat re lat lonohlpa within the plant ttln^doia, 
Derelopaaat* In petrocAewloal Industry have opened up 
• ntHBber of rontea t o long-ehala ayathet lo fa t ty a o l d s . I t 
IM Interes t ing to note tbat fa t ty aolda find usee for whloh 
parent fata Iiave l i t t l e or no u t i l i t y , Patty acids poaaeaa a 
degree of p o l a r i t y , i o n l o obaraoter and tiydrogea bonding not 
tyo loa l of f a t s . r4anl feat at Ions of these ore found i n the 
at traot lon o f o i l e to a e t a l surfaoes sad t h e i r use as laatal 
- a • 
Itrtirleaotii. Prmmtnt tr«ndg liitlioat« tneroasing »•• of o i l* 
a« sotiro** of «^«ialoal Intoraedlatoa ttiat can lie purlfiod and 
nroeaaaod Into produott of ooatrollad quality, i>ealr«d o i l s 
for prooaaslriiic «lfht provide olther a high oonoaatration of 
tme of th« coRMion or pr«sontly unknotm ooid having striioture 
«uitahl« for th« prAparation of usaful deri¥atlves« gxai!^>l«8 
of «i«ieh striiotures Inoludo oxyganated aoida (hydroxylated, 
kotonlo or apovldisad), unusual tmsaturation (conjugated, 
no#tylAnto or positional i soaera) , branched or cyc l ic acids, 
mm^ cowhlnwtlon of these struoturea* 
m%rn recently the i<»portiiaoe of o i l s >m(i fat« i s coat i -
niio»j'«ly inereaning in the liochcHiiatry and bio'ienetiis of plimt 
1ipidii«, 1^ increase in the l ino lc ic to ole ic acta ratio by an 
increaee In the percentage of PUPA la edible fate la believed 
neoeeenry ae a pre-requleite to early intervention in coronary 
heart (Heeaeee* The lniport«aoe of essential fatt>' aoids as 
praoursors of r>ro«taflnndin« has a-roused considerable interest 
In the o i l oottposltional research. It i s believed that presence 
or absence of a particular fatty acid «ar he a gtilding factor 
in ohsaotaxcnoay of pi oats* ilowevsr, such researches on fats 
and fatty acids are at the priaary level as far as the overall 
l ip id ditealstry of plants i s oonosmed. 
• 3 <• 
It has be«» •flH>liasls«d by IntUttii Oil reotioologists to 
start A deprive for oxplorlng ths wlldl sssd potoatial of forsst 
ftorii rfistrttitttsd In dlffsreat statos* 4ore esi^ihasls on ttia 
nrodttetlon and ut i l i sa t ion of nlnor ol lssods would substan* 
t t a l l y «as« th^ problad of tba shortages in o i l s no« beiog 
faoad hy Oftr ooimtry, To ai^ ot the oballongo of sttortage in 
odtbl® oll« durlni^ seventl«s, an oxtsnslva proi^ ramiae has boon 
Intt iatsd to SAAToit far n«w indt»trlnl raw-<aatarials and 
stibstltutas for eonventlonnl o l l« a»ang tUo imtsty wild tiarbs 
thnt iinvtt Had t i t t l e or no study of tbdlr oiietatloal oosiposltlan. 
Tdf»nllv »iioh raw-aatorlalfl would f i l l tli« prosent or nntlQi|>ated 
n*»i»fl nnl troald not b^ in ooaipotitloii with presently ^^ rown crops, 
fi><i''»i»ctally those now in tur,>lii« smpply, ^©oplug in view tn© above 
oh loot Ives the ^rptaent worte -m the herbaoooas seed fats nnd fatty 
acids was nndertalcen to explore the oilseed potential of tne 
forest flora. 
cmii>o«?r riosAi* sruDiKS OH J^ KSIJ PAt» 
- • * 
Ulfiid ohoAtsts hav« be«n AOtively 9agng«6 in tiaslo auid 
; i Jlnd rftnearoh «l«<»d at tha 4QV«lop«ent of new orops for 
In'fustrtal ao«1 ©<flblff ;>«rt»os»«». The fttrtdeuaiaatal piteaae of 
th is type of r«fteiiren i s a oo-op«irativ® aoremniag pro^raotse to 
'11»«over, defln«^ iwid evaluate now or tinasual oompooitds of 
nropulslnf i t l l t t y in ««oy different direotions In planta witii 
n r©ifi!ion«t)l® pot«intlnl for cult ivation, auoh screening prograaae 
Hnn rnvenlod nmi oontinties to indicate seed Apeoios whose 
developnent into new donestio orops ooalct sat isfy existlnt^ noeds, 
or newly (leveloplng requirenents of our Industry as It Inoreases 
In slxe and ooaplexlty* The speoles or groups of species» found 
to have nn outstanding potential as new oilseeds^ await agronomic 
luproveawnt tbrouff^ selsotlon and breeding before crop status 
can be reallaed. 
India i s a ouijor oilseed raid oli«^roduoing country, no 
botonioo-ohealoat sarvey has •ar l ior been earrled out In exploring 
atir natural forest resourees from wild/sesd'-wlld herbaeeous 
plants and in fladlnsi Inproved crop potential , me Increasing 
use of speotroseopie sMthods «ad otirovatogra^hlo techniques 
(Ittproved (lliC imA other ohrotsatographlo taohnlques) in fatty 
aetd r«t«aroh lian <»ootrlbutod[ mtmh to tn* rtoofnit ioa of a 
• a r i « t r of oovffl fattjr M i d t In oxttttonoo And of tl ieir aolaoalar 
9trttetar«* Keoplng la vlaw tHa lino of work daaorlbod ta tbta 
thasla, a brlaf aooowit of tlia oooorranoat doteotion and aatbod 
of nnalyats of aee^ T o i l fatty aolds i t glvea h^rm* 
• • 0 a* 
Tteo Cii»0O»<tat fft»|y aotdi of gatiiral f«»« 
The naturally ooourring ooaaon fatty a d d s deriVfid fron 
yeg«tnbl«>» iiourees oontain an oven nuffll»«re<l oarbon skeleton 
(rnn<yln!» froa ^j^'^^i,'^ In straight obain with a teraliiat oarboxyllo 
frmtp and :ssy contain sB»ro to s i x double bonds. t1t« doable bonds 
^«n»r«lly but not always h««f© tli« gooa^try of pl^ g ootiflguratlon. 
The ntt'»eral figure of l^ nomi fatty aoids la ataro than 3^J0f and 
the ntii^ her la progressively InaraaslnK with tltste. It Is surprls* 
tn^ thnt t i l l t*»65 only SO nnturnl C^ g fatty aclil'* were discovered 
f»«t of whleh wore thfsn half were Identified only durlntt l^o 
»»erlod 19^0-4*3, It Is llScely that aore wil l be foimd booauae 
of tHe increaslnff Interest In fat oo»ponent8 and tue aval labi l i ty 
of new teohnlqt«eis« 
Onrtng the past decade an t st^iln^ nustber of new and 
novel fatty a d d s have been discovered possessing structural 
features quite unusnal according to our earl ier concept, fhe 
presence of •ndtt acids was deaoastrated In seed otln of about 
• dosea previously unkoowa fatty a d d s of novel structure, 
« nunher of which oooKEtrise a aiajcr peroeatase of their seed o i l 
glyoerldes. Besides the wore coiMOii saturated, aonoeoolo and 
^19 P^^y^^^^ fatty acids, —6 l ip ids «ar eontdn a wide 
speotrua of OBitsual fatty a d d s not foood in anitaal kingdon. 
Oils oofitaininf sucAi a d d s give unexpected responses to 
T -
«n«l3rti«at {»rofi«dvir«« tn rr«quieat vmm* fli«»tt iaotad^ «ii«tyl«ale 
bond, ooii,|ttgat«<l| fte^tjrloQto and • thyUnio tooiult, all«iilo group, 
evoli»{iro|ta»«, efolopropea^t <Qfolop«ataa«, iqrol open ton* and furaa 
rtnga, epoior, liydroxrl and keto groups and dotdila bonds of botb 
tho Ota" and Jran£*oonfi||uratton« and separated by more tiian one 
a«»thylAna froups. Two or wore of tiiBse f f ic t ional groups may 
on oooasid'>n be found in a sln<^le fatlyaold. Tbe struotores 
of th«fSA tinufftial fatty aoids of plmit origin bave been coiapre-
bensively reviewed by ^aith • 
< a) Unusual I'iefinie aoids 
C^f, Piortonnsatoration in seed fats i s not as ooaraon as 
C.^ monounsaturation, Tbe presonoe of C.^ unsaturated aoids 
in seed o i l s have been suspeeted frot» time to t ide , iiesides 
tbese aoids a nuaber of o le f in io aoids raniiag in oiiain lan^tii 
from C«4"*a4 «*>d containing i-4 double bonds have been reported 
in reoent years, i|ono(«isaturation aaong C.g aoids has been 
found at positions* 3,5«0 and tl« Ho oeourrenoe of uasaturatlon 
at the T position of tbe C^ g fatty aoids obain has so far been 
notioed in saed l ipids* Patty aoids eoataining isolated doiittile 
bonds in tbe SpOfiositlfims have been found in seed o i l s of 
various speeies of Thaltatruut a»d Aauilesta (Htsnunoulaoeaa) • 
cis-4l«gtoosettoic aoid waa f irst reported as a oonstituent of 
UanaiitbM douglasii seed o i l • Tbla aoid, as well as oip»3» 
oetadseeaoie asid, were identif iad aa aoastitueats of TbaUotruai 
• 8 -
irmnnlomm Mod o i l * . 3ino« tli«tr Mnem^ry in MmmikUt^f 
fi«ip«riil div«r«« ftotireev of fatty a«rilds with ioolatod Z \ ^ dotdilo 
bond hfiiro t>«on oneountorod In various aoed o i l s • Patty acids 
of this e lass iiava boon found in sood o i l s of a nuodior of speoios 
fn tho ftantmonlaooiio » and thus i t appoeurs that Isolatod / \ -
rniJiatdration m)^ bn a oharaotorlstle of l ipids of that piant 
fatal ty , CO *!S nonoones hiivo boon found in th« seed fat of 
1!r«vniea robust a • The seed o i l of i';ohi aai plantaiiitittoaia 
f'lorn'Tinanaa«) has boon showt to o<mtain two polyuasaturatod 
fatty aoids not eoomonly fonnd in vegeti^le o i l s t a l l oi»-6,9« 
f3«»ootndoeatrl<moio aefc) and a l l ^Jj.s«6«9«i3aiS-oota.ieoatotraonQio 
aol4, Trior to thi« discovery in the Boruminaoeae* non-con J u.;ated 
tetra^tnoid aoids s^re not Icnown to ooour in o i l s of hii^hor plants, 
Tho tmsaturation astongst C.« aoids have been found at 
n^fipBfl and 9 positions* In i97 i , ipenoer and oo«-woratera have 
reported the presenoe of S3 i heatadee-ois«^-«aoio aoid. Few 
Other seed o i l s * here been reported to contain 9«hexadeoenoio 
•oid« Very reeently fro« anther*s laborator^^ aanthoanrlnw aUtuw> 
the f i r s t m§^«r of autaeeaot has been fotnd to contain i S i of 
he»Mle»-*s|j^«ettOio a«id ia i t s o i l glyeerides* 
fat ty aoids with conjugated imsaturation ooeur in aany 
seed o i l s and eoast i tate «a interest ing c la s s of natural products* 
About 40 aoids with coajagated nasaturation have been ident i f ied 
in seed o i l s of i i plant fatt l l ies ranfiing froa the pr ia i t ive 
• 9 • 
Santiilao^Mi to th« r« l i i t lv«l ] r r«««at Conponitae. I t l a aviitdiit 
that oonjagatad aelda oeotar «ora or laaa at randoai ead triara 
aaana to b«t no ovldeaeo of aay pat t a n * . Ccmjugatad aolda ooatir 
natnly a« ooai{>o«4Mit8 of tha glyoaridaa of aaad o l t a , Moo-
f lyoer ide eimtl tuants of aaada aagr tndloata eonjuj^ation liy UV 
analysla. 9ut t)ia jf>raaafio# of otmju^atad aolda l a rulad out 
whan tha darlvod laatliyl aatars do not abow any aaxlwa in t i ie l r 
iTV apaotra, ^oat of tha eonjugatad aoida of aaad o l l a ara of 
ctomp/nrmtively raoant dlsoorary* 
U n t i l 1904 only ona aoatyl«nlo fa t ty aoid, t a r i r l o 
( •et«*d«c-4-ynoio) was knovm, sinoe then a nttii*>©r ot aoatylenlo 
fn t ty notda hora boon dlaoovarad I n the o i l s of plant fatit i l las 
)laeaoa«at Gooiiioattaa, 'lAntalaoaaa and ilaaroabaoaae* Fu ly -
uniiAt'iratad aoatylanlo o l l a ht»e liaon found in plant aaada fross 
only two f«!eBlIlaa« Olaoaoasa and Jantalaeaaa. Ll-^tittiaia and 
IS Sohvarts projioaad four poaalble atruoturaa for aa onlcnown 
aeatylanla »8ld i n aaad o i l of xiawaia eaffra^ and propo«ad 
i t a nana »m irioiaaynte aold* Ltiititi iala j | , jy^* l a t a r obaraetarisad 
•a thta aaid tm %£jg^§::''it'-oettA999n-&'^note aoid • v^ary raeaat ly 
IT Paarl j i j | . * raiiortad two pravioualy nulcaoaa aoatyloaia aeida 
I n tha aaad o i l of A l y a r t e a anorntioidaa (3i«aronbaoaaa), 
tHaaa wr9 <^araetari«a4l aa 17<*ootadaoan<«6-ynolo and 9->alooayaoia 
• • I d a * Pravloua v o r k ^ ^ " ^ at Paoria Laboratory tiaa raportad 
tlM analygia of a oniMliar of aaad o i l s of i«al»iataa and found 
• 10 -
ttiiit ttiA tuli-ftinttr -itttoHyolda* 1» uniquo la tiio froquenoy «dtb 
wlitoli atl«ale aolfl oooart* Only tbr^e iillaaes have t>«ea i so lated 
itnd ohnraetartsodl fr<»£i hi stiff r filaata, lti« f i rs t a l lenlo aold 
18 WAS r«?»ort«d In {^ablatao by Wolff jijt j ^ , to be ( - ) ootadooa* 
t,^<-<!l«noio aold ( laba l len le ) , mvA the aeoond, S-tiydroxyoota-
21 
•Jj^-dlftnote acid «aa Isolated fro® ;i«pl\m aabtfarua « fh© 
third al loale aold (tasall^nlo) was Isolatod from LaaliJMi 
I*uri^ tir<^ cwi aaad o i l • '^ iost r€)0«ntly 'iSAaa and ooworicera 
have found th« aaad o i l »f l»<^ tt0af 0«t»halol;af (Lablatae) to be 
the rtch««t aouroe of tabaltonio aold. 
(b) '>xyjfl>natyd fatty aolila 
Hnw Qxye,&antBi^ fatty aoida ooatflitalns &poxy, hydroxy, 
and keto fTsnotlons hovn boon fotmd to ooour naturally la aaed 
otlii» ( l^tho«(jh tho f irs t «3p03«y adtl (vsraollo) was dlsooverod 
la 1994y five iiors aoldsf 9» lO^'OiiOKy^ls-ia-ootadsoanolc« 
9«l0«»s|}0xvootad«ofuiolo, 0tl^**«P<>^<>otiuloe*12*yaolo« 9,ia-epoxy-
trMBs«*3. al S'»12«»oi»tadsottdlanolo sod 13,l6-«poxy<N2|s««»t ols»ia-» 
oetadaoadlaaolo aolda h«v« baan raportsd la sssd o i l s . &p0xy 
•aids hava bawi raixtrted In the s««d o i l s fron ttora than Oa 
SfMiolas In 13 plants fan!lias* Co«>oeoorr«noa of apoxy aolds 
with othar oxygattatad aelds hcRra also baan obaarvad, Thaaa 
apoxy aolds vsy ba regardad as darlvatlvas of olalo» l lao la lo 
and llnolonlo aolda rospaotlvslyt In vfalah ona of tha usually 
«• 41 •• 
t>r««oat tfotdil* bond! In ttpiixidltttd. Very r«oently Klolauia aod 
e(»««orlBtr« liiinr« tnoliitvtf A «•« aoid / ( • ) etd-i4,ia«-»DOar* 
o f *tt««ioo««nQto 7 fraai th© 9««d o i l of Alotiornoe crordltoll^ 
ftOoa<9 ) • I t I s a C-0 noiaolog of vorao l lo aeld aaiod 
n« a lohomolo ao ld , 
Hmty otiior s<ie<} allst tiatva t>««it slioim to ooataia Bpoxy 
ootnponcrnt lit minor anoitnts, not fu l ly olitadraotorlsod and a 
^ ieaproad diatrtbut lon of tUose aolda In aatare ia now beoutalng 
ri»eo<pit»«d, fCrowaon revlowod the lltoratuuro on epony sood 
o t l a . '"arlo has rooontly siapplemoatod Krevsoa's review by 
writtnss « rotjort on epoxy o i l s from plwat seoda irtiloli provides 
n of>«pr«h(inslvo l i s t of aoads in wHloh epoxy ollt^ hnva lasmi 
found, and rolat«»8 SOE»« Intorost ing new devolopaentti, 
f^ng-ohalrt byJroxy aolds ocour widely in nature. 
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T>ownt04 revi«w«d tti« knowledge apto l^6t regaralna tue 
long'Hoiifdln, n l l p h a t i o , hydroicy aoids found l a aniiaalH, plfuits, 
and mleroorgi^iaas and aono of tti« a e t l i o d o l o ^ for their de too-
tlon* i t o l a t i m i , aid struotura datanalnationo In vegetaule o i l s 
thay rwRfa aoat ly fron '^•n'^^z "^^^^^ *^ ^^  ^ ^ ^^ saturated, 
nnfiaturatad or tn otrnjuaotton wltft other ftmetlonal groups, 
V'Miaroui plant toareea bava bm^n abown to oontaln various 
flionohydroty aelda tn substant ia l qnant l t la s but aore tbao one 
hydroicyl groups are not vary oocmon In nature as oosipared to 
noncrtiydrovy aetds* 
AiBon;; tli« Imown noiKMtijrdroisiOr tmtty ftolds in ratttor 
ooflmeroiet qtimititfQfl Is only r le iao lo ie /"l>-<*)-13-hydroxf-
«iota<l«o«Hit«'^*«notc 7 «old foantl la tbe triiglyoerldoa of o««tor 
Oil, R s!>«oies of it^ uphorbiaooAo f a ^ l y . u»eeiitly ^itfdiqtii j^l ill* 
have renortiid this «oid a« a ma|or ooiapoanat of aiptaao s««d o i l . 
\n i»OH»r of rioinotaio (ifiorioi»ol(»io, !>-hydroxy-^S^-*i2-
oot«d«eonoic) aeid w«« firat roportoi! &y Ciunstone io atrotiliaatliua 
!iaraffntf>aa« of thm family Apooynaoeao. Uatar i t «a» siiowa ItiaC 
t h l i aoid probi^bly la of geiieral oooarronoe in ao^ d^ oi l» of ttio 
jgjenua strophawthaa" » u^eoatly in our laboratory this aoii. haa 
been tnnn^ t« b« the §ia)or o<>«pon«ttt of t)i« fatty aoids preaeat 
^^ 'ftgtitiw tjnetoria and J_, to««ato»a aead o i l s • x hi^ih&t 
ho«iolOfU« of r io inoloic aoid, Iftsqaerolio /^(•>)-i4-faydro^y«^|.9'-
lt-i»leo««nol©j'' aei«l ha« baan diaoovered in the genua i^eauuaralia 
31 
of Criiaiformi by ^aAth and eo<«nroriior» • 
Tlia ««mo}iydro)Qr oonjtigalad dione aaida vara diacovorad 
33 In 19^0« S»ttli jj^ j l « foiMd and oUaraotariaad 9<4iydroxyHtran8-
^% tf—tt-'ta"*»otafl—adtanoia aaid» aiileb tliay o& a^d diaoritbaoolio 
3% 34 
aoid* In tha aaaa yaar Harris ^ j | i* •a<l cuiahola and Uopkina 
fotmd Indapaadantly ttia alxtura of d-tiydroxy-iOg la-ootadaoadianoio 
and 13«liydroiiy«>i9,ti-oota4«oadiaaoio aeida in saad olla* Itieaa 
aetda ««ra ahowa to ba altliar j | £ , ^isSUt »«• Irffft SiM. in 
aonftioration and to oaoar in • nnidbar of afiaoias of Coaipoaitaa. 
Faw aolda aith « hydroiorl graiap aluiia to tlia aarboxyl fuaotion 
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n«fm b««n r«r»<nrt«d as nattoraily oeoisrrlng ooostitueot&ln «••(! 
oltM, An inaaturatad G^g<'4iy4roy£sr ttol<S l»tt» &«•» dlaoovarod la 
9#«^ a l l of 'iflTla a l l o t l oa (U«tolat««) by ilotiaonoa CBI<I oaworkara , 
*ri?«ai<mie aold /"(•)-6"-«ijrdroj<ir-6-«iettijrl'-d<-oxo<«oot«ooaan<>loJ7 
wns re««ntty dl«a<nror«d W unletlatnl In Antaatona aajdoaaa aaad 
37 
o i l , nut f«(in(it9n« jMt §!• have obsenrad that tbls o i l oonslstad 
f»f (% mixture of 9 - and ll«»ox^-oataoa«anula «und it-^)xotrlaoontaiiolo 
(seIHa, 
*» non-coafn^at@rt hydroxy dlene nold, danslitollc 
(11'4ivflrQny-f^igt^ni-ot»«.lS'«»ootadecndleaoto iMtld) has been 
dlgfioverml by ^fslth and eoworlcers A» a aa|»r ootiatitueot it» 
^•^^ ^s^^grgllll daniilaoltt aaad o i l , sialtb and »^olft Have 
rflsoovarad a vary «n««'ial hydrojcy trl©aa aotd, <-tiydroxy 
ltnol«nta aold ( 3'-Hydro«y-ela-'>.ola*ia.al»''15«'Ootadeofarlenalo) 
in tbe aaad o i l of Tbyawii vuigarlw. family Uablataa* 
t^fydrovyaaatylanio iM>lds land to ooetir In fiUlrly larga 
pronortlonii in ao«ia of ttia a^aelaa tikat hmvn aoatylanio aoiUs, 
Ugtlialn laotatad 9<4iydraiy«arlaaayalo aold froa Ilwanla o i l , 
^llay^* atijdlad a liydroxr aold of ongakaa o i l atileti vaa latar 
ahaan to bo !9«liydroMyiaanle aeldf l»a*f laanoloia aold* Povall 
42a,b jtl jJi« ebaraotartaad lialanynallo aold (9-4iydro3(y, trana-'ia* 
ana<>aetadao«>t3«gri>o)« ao aeatyloale aaalagua of dlnorpliaoollo 
aold fro« nallottryaaai 99md o i l of Coiq»oaltaa* utbar hydrojcy 
aoatrtaolo fatty aolda liava also baan Idaatiriad In maafcaa 
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«(»«(i o i l by Guastono and S«al3r and a l s o tijr Morris • Powell 
45 j&l. J I * <)eti%et«d and idont l f i eU sitvoral now hydroxy aootylonlo 
aol<l« in \e«HitHotyrtm o i l (^antalaoeiieii* ua« of tiieso I s tiio 
f i r s t C^^ fatty aold (7<-tiydraxy*jyr;ags*14),ie«tieptadoo«dieae* 
40 
^-Vfioic^ to bp> found In cjumitlty ta a soad o i l , i t appears ttiat 
hv^roxyftootylwnlc acids «r© noarly as nuaorous as hydroxyol«fiti io 
«eld« in sfiftd o | l « l>nt «ay not occur in* as tmny plant fatal lies)* 
4T Koogti «af| '^iirtta l«o lat«d « very unusual fa t ty aold 
nn<f «hnrnet»rl«<»d I t as cC-(i'S-*tydroxy-t»«xad«cyl? i t a c j r i o e 
nols! trtm -'sneii aUpUatloa, Very reoantly another new aoitJ was 
4S discovered by *lyl»s an«f oo-w'jrSt^rs , who nataed ttits aoid (%» 
1,4-«!tonr!)oxy«-3<-t»ydroxy-ti>-N>xO0ica»eriolo ac id , iturla^s th^se 
invftstifftt ions In th© y®ar i0T3 an titisatarated C.^'^'I-hydroisy 
acid has beoa dlsoorored i n seed o i l s of >atvl^ t^llotioa 
4)1 U' i^ iatas) by B^annon and oo«-viortcer8 • 
Ttia kato fa t ty ac ids of plant or ig in aro a rather 
hstarogsAous iroti|> with no tmifying foaturos other than 
possess ion of ons oarhonyl <K,ronp, fhtui far» no fa t ty ac ids 
with nors thmi ono ketono ftmotion h«v« hesn disoovsred* ?h« 
only onss whoss ooaptsts s truoturs havs bosa rsoordod in the 
l i t s r a t n r s prsylO«JMIly aro 4-o«o«-ciS'«0« tri|tftts-»il. trans»i3«' 
ootadsoatrionoic sold ( oC • l i o « s i o ) t and 9'«K>xo'>»tratts-iO. 
SO trisiS'»13-ootadooad|«noio acids* i i«ith has reported the 
prssonoe of threo keto f a t t y acids with luttisiially long<-carbim 
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ohAfn in th« «••<! o i l of Cugaliliurla i>t»roeiu't>a (Ui^noniaotw). 
Ttieso lc»to «ol(l« oonnitie two f««tur«« rar«ly found In l ipids of 
higher plants, kotooe funoiion togetUer «rltii oltain leugtias 
l«^ns;«r than c^„» rtisso lc«to aelds ar« lS-oxo«>oi»-l8<» 
tetraoos^nolc, 17«oxQ»ota*2<>-ii«K«oaaenolc and 19-oxo-H2l2-a2-
ootaooa^nolo ttolia* 
(©> '^yolie fatty aolda 
^ ntiKiber of cyollo fatty aolda hatr« liGea fOiinU in natural 
fnta, Cyollo fatty aelda oooarring in aeod o i l s may either ba 
h'>mooyollc ( alic^*ollo-«titi»ti tatad) or hetarocyolie, Wong the 
naturaltv oeeiirrln*?; heterooycllc fatty aoida only tn« oxyi^ en 
ntnm I s pr«acnt as hotaro aton. "p to thrt preaont ttirae ty;>eai of 
altovQlio-stibatltitted aoida hairo baan ancountarad in natural fata, 
i»hi«H are a« (a) oyolopropan«, (b) cyolopropana, (o) oyclopwitenyl 
far ovala<|}<%nt#na-a) noida. Ctiaulmoogra o i l ami aome rolatad saad 
ai t a of tba faMly flaaourtlaoaaa oontaiaad aolds having a 
oyolopentaa^^ iroup, | ^ (Si^Cli,) -Ca U, rha C.^(iiydnooarpie) 
cn - Ol^ ^ n a lo 3 
and C.^ (ChantAoogrlo) aeida wra «ora oowaon, but lowar ao«bar 
and mora umaaturatad C|g aeidt, gorlio ( / \ a -dar ivat lveaj ara 
ara alno knoan, 
me ataronllo aeld ( la ) naa f i r s t oharaetarlaad by 
91 
"Itma In tOS3* tbia aold la now known to ooour in saad o i l s 
or frnlt fats of ttia '4Aliraoaaa, Staronliaoaast rilloooae« and 
• l« -
notithA<}ao<»iie fa«)l H^a an(i t o be «ooo<ttpani«d sonetiMas by » a l v a l l o 
aolfl ( fb ) an«1 t h e i r dlhytlro ( l « r l v a t i v e s . 
c ! t , - ( 'T.I - ) - - i : • u-( CvJ,, )^Ci»i>a 
( I « ) i t e r o u U c aelfl (n«Tji| ( l b ) i a l v a l i o acid (a=»(i) 
Two othor Rvolo irop >iio f a t t y a o i l s Uivo been discc^>V(»r«(l, 
' -a-^ivi l ro-fyateroal lc acl<!* muJ ' s t a r c u l y u i c aoiu« ^,i<Haottiyl(jne 
'>etnd0o-^-«iifi-l7-vnf>lo ffOtd'' • .-'yclopropono acltJs unve Udea 
fonn-t r3frin«^ipany In «iee*l l l i> l Ja , tvjoa,= i^i tJiey sjtsa uxljst In 
otHor tl««!««»« f»f four plmit fms i l l ^ s «f t^o arU^r .Jalvales 
h<* «ooo«n'»anJfl>d by «iojnll na>*int» <>f the «*ntarnti.Hi njial=>tf,u« t>f 
,14 
«»t«»rcUlo act 1, d ihydros twrc ' i l t c a c i d . '•<>i*''t^  i l l ^ » uavy 
renort«»«l a oyolofur«nr»lo «cl<J, « i - (3 -^ i#xy l f ' t r y l - i - ' - J c tuao io 
fff > In th» ao«d o i l of flyooarpua pattreijat foriBin, f asi*! ly 
SiintRlae»a«*» 
HO CH » 
II II II 
o 
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'4i»nt recently in o»ir laDoratory f ive seed o i l s , 
^tda aotita. ji . rhoubt f a l t a . ^ . urewtotctes. and dreaai lobal<| 
hmf htn^n nt'idled aa<l the^ie «er« found to eantain ataroul to 
nnfl r^nlvatlo aold« as ttnamual otJti^iita*»iits af trlnilyoariii^s l a 
Jidriltlfin t i oonv«»ntl<>nal fa t ty Aoids. H, aubdarlffa^^ waa 
re tnres t t gated for the oaottrreaoe of suoti aoida* 
Thf* tmn*i^ if*l ,g.l.yoertd«« 
niyo*»rt<1o9 jit'Jdlei hnv<(» my far i»ee.i audo mainly ou fata 
nf Inrtnatrtil or ««»!Jotrial iiittfr«*{it. J'*r pr©»e«t i«ri'»v l^ed^o 
ftn>'it 'Ivo^jrl'l^s t s fr« fm«»ntsry, Mioeat J i scwver ies , beMldes 
ft»fl, I'^i'l tri »iyo©i"l»505i?, l«oIu«Je a var ie ty of typical dorivatlvea 
>f •^Ivofirol wnlcH have tj«%«»f» 'it»o«>var«d in se^'S oil«<, . »(> saeds 
'^^  ^^ ';>'*^ <^'^  nnrast t l e ^ contain 'isii |U0 m t^eibers «>f a c l a s s >f 
•tlvf^MI >IA f<>'ind in th» nlml tmaily 'JonvolvilacoT?. iUe a i l 
of T.«y<i(^ «>p.rqH«i aurictjlata was fosmd uiae^ml i*i oontainia4 i;iar« 
th'«i three aovl is^rotips, 1 ,# , a«>re polar te tra-«c ld >/,lyoertdo«, 
»ieeantty another aeriea of glyoerlde der ivat ives i%m® beea 
fdent t f ted na aoetotrl glyoaridea in tUe seed a i l s of Aoaoiiaia 
aaarataata and Celaatrua orMatilatua (Celaetraoeae) . in 
t a f t a r ease tlia amioaaetotri i lyoaridaa rapreaent m^-^Ji^ i of ttie 
»99d a l i a from aalaetad mp»oi»9 i a tHa Calaatraoeae. ivuring 
the aaae f>haaa of reaaaroti tHa aaad l ip ida of tiananea laotavireoa 
(Mrrtanaoeaa) wf fotmd t o eontaia a aariea of S-al icylreaoroioaU. 
To thaaa another new otaaa *o)ronotipida« may bo added, tvhioh 
e<i«ooonr with t r ig lyeer ldaa in the aaad o i l s of the faotiliea 
of Saoindaeaaa and Horaglnaoaaa * • 
03 
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Cv«nolipi,is wwr© nrobidtly iirnt r«port«(l In Schl«lchara 
74 t r i \nf^B 990(1 oft , filthouigh tii« nature of tUe n i t r i l e moiety 
wn<) nnt ftMtnbli<«lie'! at t*'.at t!si«, iisod o i l s f r m fa»ir iJlfforatii 
nlant* hi«f« b«cn «nown to oontaln to^Jor oaounts (JU-4Ui) 
nf (*ynnolttit<)^, trfiloti ootinl^t of f i - oiM 20«>onrboii fat ty aolcln 
«»<it«rtri«d wl th a «'m<>» or tUhvdroxyaltrt le moiety, ^hio of 
tn<»«»<» nlmit?!, Corftlft vj|£!>SS2££S£» *^ * ^ boragot I t s oyttJiolipiuii 
nrr* dl«»st«rii ( t i f , f^ l ^ , t ) oontalnlng tw<i fatty aold miiltles 
«nt«riff#»(l with l-cyano-Jt-*iyd[ro«y(a»thylpro,->»2-©He-l-ul • , 
8h0 oth«r throe plntits boloni to the iei>ini)ncoao, v>t'>citti>la 
brfthMJea and .voelreutarlo i;>i|»iloi(tlata seed o l l « coatntn 
cv<W'ili«il«!« (V) havl«4 ono loni -chain fatty acltJ e s t o r l f i e i i 
with l-ovano-3-Wf»thvl'>rop-t««n0-3«-ol. t»ie«tor / c y s n o l l j l d s IV^7 
hfwixis, two fatty aol 3 9 i»sti»rl fl(»'S wltfi l«cyaii<j-3-i»y*lro3cy-
«othylf>ro?»-l-.<»no-3-ol are i>r«»«nt in .Coolretitprla o i l , 
'?fi|^ n«41a siyt^clOija aaed o i l oontalna a oynnobyarln e s t o r (VI) 
eoffltpoflod of a fat ty aold «(iterift«<l with l-oyana-2-fflethylprotj»a-
fttie<->l»ol , rhe preaanoo of l^rga ataounta of oyanol lp ias in 
a««d o l ta of tha 3a'>iii<!ae«ae i t axtraordlneury, t»ltu the aji»option 
IS<4 Aft 
'*^ <^ <>»''^ t« v»rbaaaoca> * , a boraf«( t h i s ;>laat fatuity i « only 
ona (mown to pro<1tjae »#•<) o i ta eontaliiing thl<» now olasa of 
l i p i d s . 
Tha n i t r i ta-eontalnlng auAistwioos hava boon i s o t a t o a and 
Idiantifiad by ooraparitiOQ of the ir M i^a, III, uv and t h i n - l a y e r 
ohrottatographie (Tt«C} oliariii«teri9tio» with those of oyanol ipids 
- 1» • 
defierlbed ^r«virmmly, Sinoa eaoh ojranolipid fraotloa Is a 
•Rlirltiro of «Mit«rt irtitoti differ only in fatty acid oonstl tueots , 
• ftoh fraction (III-VI, ?**€• *' *»«« be«n treatsd tiaro a« thoojti 
ft «ir« »io«Off«n»o««, 
II 
I 
»^cyl 
< I I I ) 
'J*i , - • ? - / s y I 
\oyi- -a'j,-':;»o.i-t:uiM 
( i v ) 
.^3 
Acy I - J - € i g-CaCU -C5M 
(V) 
ca_ - c - ca-csn 
* I 
t»*Aoyl 
Aoyl • PrAdoalaintly ootftdeoonoyl, (iioosonoyt 
!>'tgurtt t« Struotur«« of <qraiiollpld frmtlona. 
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M^nifietMtlYf ttie hydroiy - or i l lhydroxynitr l lo 
molflity In n i l fotir oynnoUplds flan an t»opr«aold siceletoni 
t h i s p9rmlt9 nuMi^ rous pos i i lb iU tiAs for t t a toiogeaoMis* -iinoA 
otH«r natttrat ayanoci^mitQtmtim oft«n iie«<a to be> dorivod front 
75 TO 
nnino nsoltts or tHoir pr«our«or« ' * , I t aiioultl tio nat«<J that 
rtoo«rboiryl«tlon of L-l«tioine would n,iV9 the r e q u l s l i o 8Htarat<»<l 
c«rH<»n fltnd nltr*»^«n siceleton for the«© n l t r l l o s . 
\ «»jrtO'»ii fentura of th«9fit oyaaolipld - c«>ntalala:.; 
ncff^fi otlf? IJ» thotr «»i »h oontunt of C^.. aoids and the ^roferan-
t i n ! inoorp-Ttratlon of th»9o iMSl^ tg Into oyiui'ilipids rativor thmi 
info thA neenrnpnnyinz trt^lyc}erl<1«», I:*!* prt»f«renoo Is praUaiily 
r**!'*!**'* to th>» <i!is«rvaHf>n tfmt Uitohi se«d o i l , wtitcij haa 
ln«il r^ il f lcant awio'int^ of 0,,^ ^ a«l<ls, a l so ooatattiit no cyano l ip ids . 
trt'il tl'tn?»l «jii'iln !nc »o m Meed oll<» that ar« low la a aolds 
«5ho^ il'> hfo ©wn-nlno'l f.»r eon flrsBatlon of this hy,:iothe»is, 
rfie«i#» oy»noUr>l(ii^ are somewhat imstahl^i, e s p e c i a l l y au 
Hydrolys is , htit any be lMiolat(>»U by o<^ »luatti ohroiaato \r»()ny aad 
03 preparative tUC. • iloth of th0«« prooadurea ore tlma-oonauming. 
Tharaforat (>• ^alg lar hna davalopad tha »sa of 'j^ tt spaotra of 
tha ohlorofor«i avtraolad mtmi a l i a to datarwina tha pra»mno9 
aa<1 aiBotnit of oyanollptda and glyoarldaa with «rtiloh thay oi^'ooar. 
HI tha fotu* typaa of eyaaolloi<ia ara distiagtatahad froa aaoh 
othar an<1 from glyoarldaa tiy thta sathod. 
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Prom tliA frtrogoing aeeotmt of th« natural ooourreaoe 
of novel fa t ty aol^U In s««di o l l » , i t a|>i>«ar« that aost of tite 
Mn»«i<i^ l fa t ty aolds al«o e o - e i d s t In thm sawA seed o i l , ruia 
mn^g9»tH strongly tiiat ttie various aolds oontalolnj^ unuHual 
fimetinna «r« rolat«4 to on« (mother b lo»yntt iot lea l ly , 
Tsolution ati'^  o&araeteriBatioii uf fa t ty aoidf 
*cro©olHii?, analyylH of «f»ed ot IJ* oarrtad out 4ri rooont 
v«*(\rn has "ijhown that o l l » ootttalntu^ anusual funotlimal .^roaiia 
aft»n 3?ave tinosraoot^d rf»9 > mn0» to analytioAl »roc«*dnrea ia 
frn'|'ti»nt »ts«, i^lvanc^-s In aathodolo^y mai i'l Inuti j.3entation 
hav«» iTi'l<* !>'>«?slblo nn lncritn«!luA.ly precl^^e ^^Ictjre if tu j^ 
<ifT"!ctMrr» f>f nat irirally oocurrlag ununual fatty nclsS^. tne 
n^ i^c^ritlv --ff^ velOfXid t«>olinlt|Uio^ of fUC m^i m*C ca «5slo<! wltn 
<i'>«»otro*if!0!>to taft'intcjwaa have lad to tba eluGldutlua of maay 
n*»w f«t ty not*! atrueCura* «n«J tha ravlalan of oertala ottiors 
rnnortati « i i r l i er , 
P>trtns^ this raoant yaars a faw dlagaoatlo spot t e s t s taava 
bean f}{i»valoir>o<r| for tha flataotioa of rniuaual fat ty a o i d s . fhase 
77 Sft'^ t raafantn Inatuda, p lor lo aold for apoxy aolds | 
78 4«-(p-Ql troUanieyl) pyridine for (lydroxyl and aoatylanio 
79 fiinettons t *-a«lno-5-*iy<lra«lne| i f a ^ i - t r l a a o l a - a - t f t l o l for 
al(taliytfe ^rout* t 3t4<>dinitrof>hmiyI DtydrAsina for kato *} ferrous 
thlooyanate for hydroparoxiaa and :ialp)iafl reagent for 
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oyotoi'^rnponold Aotda . Oxy^enatAt) fa t ty aolda oau a l so b« 
if«t«otad by d irect thin Itiymr ohromato^rafriiy in wtiioii spots of 
\nm9r il^ valtift g ivs indioat ion of anusuat oompoaents, lore 
thnn on« «pots obssrvsd in tbe riiC otironntogram of to ta l ootiiyl 
Al ters n lso indioate tho pr^soao® of unuftual fatty ao lds . 
'*rflt«>titntt«^n fl«C «>f the ©sters a lso ^lolpsto ( l i»t lnsaish tUe 
o'>nv«»itloii«I maat trnted aaida from t'i« l e s s faj i i t iar unsatarated 
cosa son«•»»!«. \ i i r e o t *,*, '»p«otr'i«i of an o i l showiag maxltaa in 
ttin r*>»l^n nn-m'ii)} ri»a gtvas po-alttve indloatluri for t«*j presence 
of e'>!i)'»«!^ntlfm. ruo srlnolaal ns« of !•*(, Sjjectrosoopy aas bcea 
to 4«t**ot «nff r,ip>«« ir<» truns utisataratlon 19615 em } smd to det^sot 
'>tH'*r f jorjtional ^ramn, fho n»fi of H^Vi -^peotroHc^itty and ^asis 
Rfiectrowistrv in d i f f e r e n t i a l dingnonis of fat ty noids i s 
d*»»<jrlbf»d in ?ttrt II of tfv> t h e s i s . 
Tne modi»rn methodn of a i l aaaly»ij» iMolud<» ^a) tiie 
©nroaatofrsohic teobniques, and (b i tn«» ^[jeotrosoo •ic ^aetiiods. 
it A 
Firs t davalopod by tb« us« of adsorption ooltma ohroaiato^rapby , 
argaatation ' and gas - l iqu id cbromatoi^rapbio teohaiques ware 
than rA|»tdly adopted for tUe analys i s of fa t ty a o i d s . Alttioug^ 
tba various forsis of TLO are oapabla of fraot ionat ing fat ty 
aeid mlvtttre aoeordinii to imsaturatiati , obain lon«itb, type of 
ftmotionnl trroiip and geosMitry of double bonds^ d irec t quant i -
t a t i o n i s tistislly done by QbC usin$i^  both polar and non-polar 
oolutsns, \ oosibined or integrated TU: and ULC toobnique Qa» 
only p o m i t a oooiplate reso lu t ion and quant i f ioot lon of a l l 
oonponontt of « nlirtar* of fatty «ol<l« tHi(l«r iavestttat ioa* 
A pii«Mi<Muinal 9Apmrmtioa oiettiod reotntljr adopted i a 
l ipid ^tiealatry la thla-l«r«r ehromaiographjt (fU:)« 4aii(Old 
wrote a ooopraiieaalva rovlov of Ita appUoatiooa to llpida la 
lt961. ioim Intareatlfig new opproaeHaa Invoiva uaa of ooaplexlac 
Af«nta dunrlni; TLC of fatty add* , ftiraa different groupa 
ntiffftated Ifltoragaatlon of tUi adflortiente with s l iver nitrate 
to aid resotutlon of ola aiMI tr«a« leDsiera md iilgber unsaturatea* 
forrla • also proposed th& separation of laoao-, d l - and 
n'lly-liydroxv aold #«ter« tUrongh the uae of adaorbenta liapregaated 
with borlo aeld iwiid other reoogalaed ^lyool-ooaplaxla^ ag«»ata. 
Thm fflosit atfnlfloant advanooi In separation teotinl^ties ritwo 
ooeorred in al l tynee of ohronatog^raptoy. Coluian ouraaato ,rapay 
on t>0n««»ne-fliottinnol-.wetted s l l l o l o aold with b0nK<i>n<!>'^ «t mnol 
el«tant«, ae «fe«»erlbed t»y Vrmtk^l and bl« oo-^orkera ", 1» aoat 
ftaeful for the aoparatton of non-hydrojsy aolds from mono- and 
dl-4iydroiKy aold a Mid tbelr eaters . Ciiobanov and oo'-woricera ' 
aeparated r lo lnole le and dihydraxyatearlo aolda froa non-ltydroxy 
oarlioiQrtie aetda on s i I lea gel oolutMia tfltii loading of about 
5 ag/c A**^  eoaiblaatloaa of metli<nol«4iexane*aoeto«ie or aoetio 
am 
fteld<4iex«ii«->wi«t«Mne« daVrlea deaerlbed ttie separation of qts 
ORSstorated fatty aetds fro* ttietr frana laoaMrs using s l l l o a 
get t«|ireinftted with s l l v s r nitrate and eluant of ben sane-liexana 
«f*atiier«lie«fiR«» Solth and oe««rorkers ^mployd bezane-^S^ 
a<|tteene Mitliaiiol In the «onBter«<itirrent dlatrlbutlon of a Mixture 
of liydroxy aetda* 
Sp«etroiieoi^y attfa to tb« r«eofoiticm and looaiion of 
ftmottonal ffroujis tn tmttr ftotd otaains* .loMietinast ttio striaotur* 
ean h« o<mpl«t«ly r««ogol«»(l by tii« use of appropriate apaotro* 
aeoDio tao)ifilf]taaa with a choice batvaea a l trav io le t , lafraradt 
nuolfiar fnagantlo r^fifmanoa (witn or witiiout atiift raoganta and 
* C) an«S maaa apaatroaatry. !>n othar aoeaaiaaa It ia deairabla 
tn hydrofsanata tha aet*l f trat , t<» i'lantlfjr tu« partiydra darivativa 
nad thoa ta taelcla itta problaaM relntad to mmal^WHtion - i t s 
natnret oonflRurntlon and paall lan. Atlanlc groups have dia-
tlnottva r<^  aad H'{H apaatra and al l t(ia natural fatty aoids 
containing thts funetlanal groupa antiiblt a aiarHad optical 
aottvttv. ^ n'Wbar of fipootrogiao'>io prooadnres can bo uaad to 
dp-taot anri looata aieyj^ onMtad funetlonal groupa, suob aa .<otu, 
hvirf^-wl or f»p-'>wl» In fatty acid ohalns, Ctaaaieal daaca^Jation 
proeaduraa nra now ao roftnad tbat, altn tha belp of ishC to 
tdanttfy the pro<!iiata, tbaea Ofin ba aatlafaotorily affaotad on 
a few nlltlii;r/4»a of aatarlal or teas and. If naoaaaary, oau ba 
appltad to talictaraa of |ao»arla aolda on a quantitative or 
•••tdfuantttatlva baala, spaalal d l f f lonl t laa vbleb aoMatlaae 
arita with polyunaaturatad ttoapounda ean be aotvad ualaft partial 
tiydrofeaatlon or partial asidatloti taohaiqitaa* 
In ttia late f l f t laSt tlia Introduotlon of ai«C aionj^ wltb 
T1«C revolutloaleed lipid eliafliiatry. Indeed, It ia d i f f loa l t 
to Inai^lne aodem lipid reaeareh wltboat tbeaa new Indlapeaaable 
toola* OUC now la probably tha aoet widely applied nethed for 
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ttriMitariil ammlf^lLn of fatty aot<t«, IneltMitfig poljraas«ti<rat«d 
futty iwldi^^""*®* (PUPA), and I s «ft«a applied ia ooajimotlon 
wttli sattt ^i^eetroiMtor. 
Th<fagh flUG dan brought to the o i l olianist a aore useful 
An<i varsat i te wialytioal tool than any wiaiicii prsoeded i t , 
Sffvaral mx»mtilr>« n i l t saffioe to stiow aomti l l a l ta t loas of t^la 
taehnlfioo in «p!»ltoattf>n to aaay tv|>«» of saiaples. Cota;>Uoatloa8 
also arl*** In QhC analyst<? of a l l s ooutainlag oyoloorapenoia 
aoi<fs« 'lathyl llnoleate and aothtyl malvalate are either tinresolved 
or ln<jr><ni>l<»t#»ly rnsotved oo both noa-polar and polar ooluoas* 
102 103 
'^10^  d t f f tau l t l c s hav© l>a«n oiro'^nnrantad • »jy ttydrogeaatlog 
o i l s or fatty acid alvtiiras muring oyclapropones to lalxturcs 
Qontntnlns: oyotoprofimios tin^ isathyl branoiied subtstaboos. J^ uoh 
hydrngAiitttlon »td liydroganolysls products wor© soparablti by GIJC, 
and Darnittad oaloutatloas of fatty aold ooaposition. i\ similar 
iiJ<4 IQS 
nrooadara was latar adoptad by cornallus aad iftoaa • 41 wa 
has rairleaad tba eoaptazlty of stioti aystami iiartloularly abaa 
ffiattralfc aold ao«Msaewra vitii larga MManta of ataroulio aoid. 
Tn raoaat yaara tHa uaa of praparaliva GU; Has nada It 
noastbla tha tsolatton of para fraetions fro« a ooMptaz alxturo* 
The eoll(»otad fraetions ean be otiealealty Modified and t ^ n 
ra-eirai^nad by ohrosatogrsiihla analysts* Keto eoapooade oao be 
oonvartad to *f,^«4t«ettiyl tiydraalcles, or radtaee4 to hydroxy 
oo^ »otaaK!a« Hydroiy eaters oaa be oxidised to kato es ters , 
aeetylated or oonverted to tHelr triaeti^ylsilyl ethers or 
trtfla<iro«4Mitjrl lnopropylidin* dcriv«tive«. Although OLC i s 
pr«li«inary m wtalytioal too l , g«s ^romitograph/ oan alao b« 
oporated in eonftmotioti wltli mass spaotroiaetar* A aats •peotru-
iMt^r oouplad to th« axist of a gas ohroaatograpb la a vary 
nowarful toot uaed in raeent yearn for (tatariainioft the struoture 
of itnlcnowri eo«potiad». 
Tdoally* Indivif'uftl pur« fatty aoldn (eMualty in the 
farm of tha aiathyi ettar derivatives) should b« isolated by 
chrowatofraphto prcwseifsires awd axamined f i r s t by ntrn'-ctestruotive 
sneotrosoopio taohniques before ohOMioal degradative proo@dures 
ar« anpliad, for exa«ipl«» adsorption ohroaiatosrapSiy will separate 
normnl fatty nclds fra« tSiose oontaioin^ polar fuaotlonal ;;ro:i,»s, 
^llvar ni trete chromato^raphy oan be used to seg^regato fatty 
aoifis aooorrllni to th© mmh«ir of geooietrioal oo«fi,iuratioo» of 
their double bondsf a portion of aaoh fraotion should be hydro^ 
^enatad so tik^t the lengths of the oarboa chains of the oaaponents 
aim he omifiraiad. Finally soite fora of partition ohroaatography 
«asi be ut i l i sed to separata oomponeats of different ohain lengths 
so that the position and aonfiguration of double bonds aay ha 
datarwinad by spaetroseopie (prinoipally IH and M^ ti  spaotrosoopy) 
and oitdattva dagradatitm prooadoras* Appropriate spaetrosoopie 
and ohaaleal ta«hnic|ue8 wtiat also be tisad to da teat and looata 
any othar ftmetional groups* 
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Tii« •ii««le«l ••tiiods g4m«r«ll]r UMMA for •triiotur« 
d«t«r«lii«tiofi inolud« tilt foltoviiifi staadiard organio raaoticmst 
( t ) ffjrdrogttnattoii 
( I t ) ifydroxylatloo 
(111) Oxidative degradation 
( I T ) Part ia l liyflrofonatloa and part ia l oxidation 
(v> ni<ils-Alfl«r raaotlon 
(•1) ifydrogoa brofl^da reaotlon 
flaaldesthe ^ov« raaetlons ttia following proeadures hmtt 
baen fotai^ in b<i mora 'iselful for solving speolal type of 
• trnetural probliAsia. 
1 , ^vnr-tltratlon (Method of aiurrls aad ooworkera) of aolds 
bafore and aftor raduatlon by UlAlii^ to distinguish 
b#t«aen tbo npony and o^otopropaaold aolda} 
a* Olaavaga of aaturatad hydrour sold hy aolld potasslua 
paraumganata for ttoa looatioa of Hydroxy 1 groupt 
9. Daliydratloii «f m 41«not to a l l trawa triaaa aolds by 
traataant vltH gl iMlal aaatta a«ld for astabllsblag tba 
praaattaa of a l l y l i « k^vaiorl graiqitiigi 
4« Radttetimi of aooowlary •loo^olie group "Cmrn^ to -^oa^" 
ky liytfratadta M i d and pliooiAortao for datoralaliig tbo 
okata loagtHi 
• 3d «. 
S« il«<iiiotlv« r««oval of t^rdroxfl groti^ tojr I I M r«iltt«tioo of 
tuo toof ta to f i l t l i UAttt^ fol lo«o4 by oxldaUvo docrado* 
t tmi of iiB«att»r«tod aoid tqr pormiMfaiiato-iMirlodato for 
looatlng tho i>otlti«Mi of tMisatttraU<ni| 
A. l<lf»oxlda«o oatatyaod i«o«or lo«t lo i i to ooajoKotod aolda 
for dotoetlng o t a . otf*»othyloop la tarruptod bonds, 
Ttiiifi, thoro aro maaf posaiblo approacrtws to tbe a t ruotura l 
Mia l r« l« '^f fatty acids ,a« thoro oyro for moat U p l d a and otlior 
natural prodnota* ftta boat roaol ta uaaal ly aro aohlorod to/ a 
fiidioioua eoMtilnatlon of amttioda* I n tiio foroaooa^)le futtire» 
t t aoocis t l ko ly that f a t ohonlsts w i l l aao a ateady dovelopaont 
of evor sore sophlatloatod Inatntnoata l nothods of analys is . 
PRgSE?fT lOEK 
Fatty aold <n» ly t» of tmllaiioiw w « l U 
A rtto««t r«vi«« of tlio Utorftturo indtoatod tbat noat 
of tiio analyaott of vagotable 9«od ol la froa iodigonoua apeoioa 
woro baaod oa tho olaaaloal aothoda of o i l aaalyala. fbua» tlia 
o«]bll«bod roaolta aro not oonatdorod atitliontio ao far aa tlia 
oo«f»oaltlons of indivldiial aolds in the o i l s aro oonooraod. 
rttte aorrey tndieetoa that aoat of th« o i l s aonlyaod earlior 
hr otAoaloat eietttoda aro aov fottnd to eontain loao familiar 
ael'ta ooaaoastog a vartoty of fuaotional groupa* fho oldor 
nathoda of stuilylng fatty aeid oompoaition of o i l s wore tnadequata 
tet dat<i>ot vary eiinor oo«|>iHieota of fatty aoida* Siitoo 196(1 tha 
afiftlleationa of ^aa-»ll(|ttld ohrowatography (GUC), thiti-layer 
oUrofsato^rapny (ri40}and apootrosoopie (IH, UV) toohnlquoa in tbo 
«aalyiii!!i of o i l s hfWf» lad to a bat tar laidarataiidiag of tho fatty 
aoid ofMipoffttloti of W994 o i l s and ohomotaitoiioiiio rolatioaaUlpa 
within tha plant ieititdo«. Tha aouta aearoity aad rlaing prioaa 
of aaad ol la for adihla purpoaa and indvwtrial oao haa atiiauli^ad 
raaaaroii i« tha aaraimlag of oil«iiaariag Bm94» froa i^ld plaata 
for Boa-^raditioaal aooroaa of yagatahlo ol la* I t ta ao« 
raaliaad tliat •yatanatio aaraaiiiaf of indlganons aaad ol la nay 
4ti99m9r o l la aontaliiiac althar a high aonoantratloa of ooa of 
tha ooNaoo aataral fatty «ald» or a laaa oonnoa or unknowi aoid 
tearing a otroatara of aolwutiflo Intaraat* 
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With t i l l * vl«wf>oiiit • pr«li«iiiAi7 •tody of a Hid* rant* 
of M«il o i t t at ««itliar*a laa^oratoryy d«rlva<l salnly tram tropical 
aroao vaa tmdlortAlcoii la tte« tiopo of fladlnii aoiio of ooaaarolal 
vatua* 4« a W^ro^mtt of tlilo aotlvtty I t vaa axiioetod that 
fat ty aotdo of novol atriioturo vtiiolt eoutd t>o of aeadoaio 
Intoreat horlng firtuitioal valuo aloo, ai^lit l»o tUaoovarad. 
Thooa vltH suitably tiigh o i l , protoln oontant and fat ty aoid 
ooflipoiiltioa thought to ha auffloloatly diffar^at from that of 
proaant oowMirelal interoat, are than aohaduled for mora la tan-
alva eh«Kleal ottidlaa. \ wtda ronga of aaad o l l « * *^^ darlved 
fflnlaty from »mm69 of wild harbaeaotaa i^limta haira beaa inveatl^atad* 
311 
i»rowlii»iit aaongat theaa ar# the oils of >i|»te^<| hoq^helaaaia 
<^ 23 49 
wri iht ia mptmiem , Uaoaf oa^halotoa t 3ido apaclaa , and 
ontritmrn which wara found to eontain rioinolaiot 
iaortoinolalo, staroulto and eialiraliOt allanio and an apoxy 
fatty aoid raafiaotiTaty* la ooatlnttation of this prograaaa tha 
praaattt work daaarihaa tha aaalyala (snd tha fat ty aeld ooapositlon 
of fav aaad oi la halangiag to dtffarant botaaiaal fani l ioa* Out 
of thoM tliraa —a a l ia ara atudiad i n tfatall for tha atruatural 
idaatlfftaattOA of thair tnttatial aoii|paBattta« 
( I ) »»wya of t laaa^ff • Saad aa^pUa for tha praaaat atudy 
wara «%talMd fra« niMarotta aoaraao, la«ladiag tha aaad f i r a i 
«Md • • t ta#t t«« f ro * plaata grovo in ao«a parta of u«p« and 
Rajas tt iM* 
- at -
( i t ) Qtl g«tr>oUoii • Cl«M«d, 4rr Sftiq^Ua of • • • < • ««r« 
tmtiatlr iromd i n « dt«ti i t«(r«tor, ftf po«d«r«d •••<!• tMr« 
mittrmtmd •ili«a«tlir«t3r ill tit low boi l ia f p«tr<»l«iMi otlMir (4<MI0^) 
In a 3oxlil«t npparatus imt i l ao «or« o i l ««• roaoirod* ita« 
Aolvnat «aa rainovaft tmdar raduead praaaura/nltrogaa to ftad 
ant tha o i l o^mtaat of ttia aaada* rtia aroda o i l waa aeutraliaad 
by paaaloii I t ( ^ 1 g) la ^ l o r o f o m aolutloa, tbrougli a idiort 
ooltmm of alnm^na C^ ^^ IO §}• Saad and o i l altaraotariatlea, iocllii« 
iraltt«t aarxemlfloatlon valua, r a f r ^ t i v a Indloaa luaid aoiatura 
117 ooatanta wara datarmlnad l>y mCS aatboda • Mitrogaa (ortida 
protain) of tlie <tofattad aoada waa alao datarninod by tiie mQ:i 
( I l l ) Proparatioa of alxad fatty aalda • Saad o i l «aa 
rafttncad altH atliaaolle potaaaltM liydrojclda* 7ba uaaaponlflabla 
aattar WM rawavad aad tha fraa tat ty aalda ware obtalaad la t i ^ 
nanat aanaar* vnkmwrmr oaaaaaary anyanl f loat loo waa earrlad oat 
andar altragaa and aai^^laa wmf atarad at taw taaparatora la a 
al troian ataoaiiliara* 
(^•^ ^atiiylaatar » Katarlf laatlaa a«d |raBa«aatarlfloatlan 
wara vmtried oat aa fallawa, amapt wliara apaalflad* ratty 
•aid aanalaa w^a raflaxad for 1 boar l a a larga •M99 of 
idiaalata aatliaaot eontalalac IK aatpiiorla aald* l a aaok 9u^f 
raaoltlag alvtara was r dllatad wltn watar« ahll lad la aa loa-
%atli aad tliaa avtraatad rapaatadly wltli atHar* Coaaiaad 
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•xtraota «<»r« dri«d mr«r •oditn •ulpHat* «nd flnraporatad in 
¥Mtiini* lo spaotttl OMM* m»tli]rl • • t« rs wwm |Hrepar«di by m i l l * 
tmovn tri iaf#iit<iHfteatlQn (0«4.S sodloa astboxlda) or 41iiitoii«iit«B« 
proeodtira* 
^^^ t>tr»ot fUi • toaljrUoal diroot fUl of ol l» and oat l^l 
«9t«ra waa oarrlad otit on a 30x5 cm plata ooatad «d.tti a 0,3S mi 
la^ar of t l l l e a got* Ttia plato waa d«ir«l<^ad with a nixtuire 
of i»«t-ot!iert«tliariaooUe aotd* Viaualtaation of tlio apola «aa 
fiifide by apr^lng wltti peroblorio aoid and satiaa(}Uettt obarrlng* 
i^i ) '^oyeraad-phaao TU? - Uovoraed'-pbaaa TW; of the oaters 
ifss doao on silloonlaod s l l loa gol plataa ualn^ aoet«mltrlloi 
Aootlo i>iotdt«al«r (70ilOt30» • / • ) aa daveloplttg solvont. 
iprn^tng of th« otiro««toplato vaa dona «l tb ebroalo aold. 
( v i l ) Araantatton fliC • Arga«tati<»a fliC waa affeotad on 
a lUea gat ptata liqiratnatad with tZ'i aitvar n i t ra ta* iiolv«at 
ajrata* pet-atliartatliar (9at9| v/v) waa naad for davalopaoat, 
Tha apota vara dataotad undar m l igbt by apraariag a i tb a*»T** 
dtmiloroflttaraaaain or by apraying vi t l i aalplmrio aaid «td 
aiibaaqaant <rti«rriag« 
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( v l l t ) fiffrart^i. <- in Kiraotra vnr* rteordsd on Uqi i i i i or 
e«rii<Nit«tr«o^lorl4e solnt loat tttlng P«rfaii<-€ilMir speotroptioto* 
n«t«r (M[o4«t 9 2 1 ) . 
(1») ta i trgytoloi •• W sp«etra of o t l« woro reoordod cm 
PK-3, Vltraeriolot spootrophotoaotor, 
f x ) ^as-ltgtiltit oHrfmatogragliy - HIJC of the aotUyl astors 
w©5 earrl^d out using Porfelo-^ila^r ( lodel 134) Gas cDromatograptey 
using « 3 X V l ® * ooltt«Bi •I'f s i l icone ( s : 30, 2 i) ood a S « 3 /16* 
OOIUMH 7Yoly<i«t«r ( i^othyl^ae glycol s leelnatot 1^ « on onroiaosorb 
w, 43«^0 a«sh)» fenporature at the laj@otlon port t deteotor 
Hloek and oolttam «or« 290^, mo and 190 , r«8t»eotlveLy. Attenua-
t ion 4 , tirldftt current 13«) m amp* and oiiart spoed 3a Inctioa/br. 
Hydrofan flow rate 70 ml/wAn, 
natera were t e a t a t l v a l y i d e n t i f i e d frooa tbe l r bobavlour 
on tlieae two trpea of oolwma* I d e a t l f i o a t l o n of eaeh aold waa 
Made ttf eo^p»ari»i t t a ra taa t lon t l aa «t t ! i tHat of referenee 
eoaipowid m l lnaa«4 o i l v a t ^ l aa tar t fttr i n t e r n a l atandardiaa-
t i a n t pore aaaplea o f l l f i i d atandarda wr^ poreiiaaad f roa J i^aa 
Ctiaatfaal OoapaMft tf«S«A« ran oMar tHa aaaa aoadit ion* thm 
eoapoaitioa of tba aetara «aa datartaiaad br «eaaurlag the i>eak 
- 34 • 
111* fir«Ui4ii4iiT 9mmlf99m o f a l l m^ o t l « 0iio«r««i no 
v Igat f lOMit aNOt»t of tMti»u«l ooflq»iMB0flt« •xeept tbroo oood o i l s , 
(i^oraniSnaeofie) wliloh iior« found aa<i»uol« Lattor triroo o i l s w i l l 
he dliieu<*t«<f oepAraiely i a «uf>8«qu«nt <^apters« dhC ooafiroiecl 
that theaa taaual a l l s ara oaetposad of oomaoa f a t t y aolda but i a 
varr in;; a«aiaits. fhe f a t t y aold oosipositlonn ( >t» •) and 
analvt toal data on th& 990<! s a ^ l a a ea^d (torlvad a i l s are {treseated 
i n Tal»la«'T« 
fh»> totrf*! ©xtraot^d fjlljii fr'»sa the seo«lM of iha MpeoiuH 
1t^tf^f1 in r«tjl<»-I w^re annlv-^ol by o?iroiaatf»i.r«;) tic and apootra-
)»o->T»io taahni«i''i«9 v i a . i t , V aa i rw-«»u:. <u*» }•. and l i af 
'>ll'^ nhnm&d na ooa|*ijjatton or trattf^ «in**att»rAtloa or my un«i<fuai 
f<mott»nal i?ro«fi>, various ru." tacUniqtias revealed taa ab<iai)oe 
of o«)rg»aate<) and/or ottior uaus'jal f jnot lonal ^roup. !;.8tor 
$«re otaar apota oa argaatat ioa Vi/2 oorre8,ionding to taa 
«atiirata«9 aonoanat (tiaaa and tr iono peurallel to thosa froia 
atitliantia l iaa«a4 a f t a r * Tba prasaoaa of C^^ and C aatiuratad 
• a t 4 * l a a l l tlia aataro alangvitu G^^ «a<l/or c^^ aatarated aetda 
t a mtnf a^aalaa ivKl C^Q aatoratad aeid i a aaaabiara ^aianatifida 
waa aatitollaliad a i t l i tHa tialp of ravaraail-f>liaae ruo^^^. rua 
qaant t f laa t ioa of a l l oo«pa»a«ta of a Mixtura of f a t t y aoida 
vaa dona vt t l i CJbC* Tfia raaul ta of tha qaaat i ta t ivof 4 i r e e t t 
argantatioQ and ravaraad-fiiiaaa TLC sapportad tha raautta of 
(ifjB analraaa* 
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Dvfattftd neAdt of honhmtirm otnilllla oontalnvd a Hlgli 
p(»re«titiMi;« (4(l«4i) ot oriid* firotela. fro« tiie ocmposiUonal 
dAta (r«hl«- l ) i t i s apparent that al l tlia o i l« oontalnad 
palsaitie and ataarlo aeids , vtiioh has graatast eoiitfiia«d ocHntant 
rturiflnsc 31-!S41 in s i x •••^ ail«« fba oontant of total saturated 
a<9t4^ « a« AhOfm by dlQ data irariad froa ll-73,«. Aaioa,^  ttiasa 
sntnrataf) aeida, palait io aaid was «ajor aoid in a l l o i l s but 
i t was fottfid aaarinum (4T.dl) Aa Varoatea agrost is , fhe 
oaotirranoa of aaturatad aoids lower tbaa G^„ ottain l^ngtu are 
raralr oliserred. In ttie preaeat stady, two speoies, titppta 
fl<»*^lt\9m «a« 1* i irtf^1 i w««^ « f*^^ *o ooataia C^ ^^ ^ , acid in 
iuno<«it» ranging from i,7«»li*6 4« f^xoeptioaally X» aj|trestis 
(SerftttDtettlaraoeae) seed fat i s rlcrtt in this acid ( l i . 6 i ) » (ho 
C.-^j aoid (sgrristio) was eossparatively more frequent, founU 
in three speeies exandned. Aaongst a l l the speoies three seed 
s;:tyeeride8 presently aaalysed ooatain this aoid in varying 
proportions (^ S-T"*). 
Aaong the C.^ unsaturated aoidst o le le and l ino le io aoids 
were foimd to be the aost frequently ooeurring aoids rather 
tHan llnotento aetds* the oon^ined eontents of o le io and 
t lno le le a«ide were fouad to vary to the region 22«78i in a l l 
the etfht seed o i l s , fow speoies aaaely HM§ lil&liJN 
^f l l t^f trffffif if* iriyl^H «nd Seabaaia b^plaoaa were peouliar 
la having the high aoataat ( > 8 7 f ) of o le io* l iao le le aoids. 
• 3T -
f4ii<»l«ie «old «a« foitad to b« tii« i>r«d«Milii^t iiiisatttrat«di aoid 
(--34-Tl«S) In f lv« iip«el«st R. i tr^otf (33 , lJ t ) , L» nodt f lora 
(2!I*4*C)» S, ffl0h0ly (4.1,9S), A» M»t>ttft««t»a (23.T;i) and 
1 * Hn inoaa ( t O , s i ) , the ooourrenea of l ioo loolc aold as a 
aiA|or o«>«i9on«ait waa fomid l a JU, aodt f l o r a . S. platoala* 
1 * f>tnnatlft<la and A, l i lapldlssliaa (49 .4 :^ 3S,5 4, 39 .8^ and 
3t»,5li r««p9otlv«l]f ) • Plve speelaSf J|. areota. j * . nodlflor«^» 
1* l i a i lS lS t i i * pittBHitlftda nod Ji, lila»ldtaattaa d i r fored in 
tn^ l r t o t n l oont«at of C.g t«i»aturatod aolda l a tU« region of 
r^ ^ti'-^Htm ^ I t h o u ^ 0 I 9 I 0 aold ooenra In a l l those soed o i l s 
l>«t only ona 8T»ooloa» Jf. a t t s l l l a was found to oontnlti naaxiatuia 
aaoimt (59«fti) of tUf s ao ld . 
4 ooaparlson of the resu l ts ototalaod In the present 
mti^y with nar t le r observations leads to ^ r t a l n ootataents 
r»fl[arding the ooopositlonal data* About 50 i a l v l a speoles» 
tnfiliidlnn; J . plebela Can addi t ional aeiMter of UiOilatae)* Have 
been aaatysad so far by d l f f o r e a t workers . ftiese eo'e 
fo«md to be l l n o l M e wid/or l lnolenl0<-rlol i* the f a t t y aold 
ooapasltion of the S. olebela saad a l l aos^iiared wal l with the 
134 prar laas report • f a t t y aold oosposltlon of th is speoles 
r«aesrt»lad that of aaadlaaat a l l . J;, a a d i f l o r a (/erbenaeeae) 
• • • 4 a l l d i f f e red froa various other Verbaaaeeous seed o i l s i n 
b a i a t l l no ten le - r loh {49,4%) and aoatala lag a low aaeuat of 
o l a l e a«ld (9«t<$}» ^ . a a d l f l o r a seed o i l i s aMongst that olass 
of aaad a l l s ( * d r y l n i o i l s * ) where the t o t a l aaount of l l n o l e l e 
- 38 -
mdi/or llfiotAiiio AOld roaoi>«« »or9 than eai« This o i l was 
ohiir«et«rififtd by hiivlng iiigti Itxtlno value ( 1 3 S . 0 ) . two otiier 
«««(1 o i l n belonging to the aaae o laas ware ^« plabela and 
1* ^t»lno*« (L>egUi8iino8ae) wtttoii raaaaible •mttlomr seed o i l . 
Th« o»-ooourr«no« of ^t9,t3*oota(}eQatrionoio anU U^. 
non-«(>nfn^ate4 tetmett'i lo acids la addttl<>n t o Uno lea l c aold 
112 hmn !>«•«« r&ptrtoA ear t i e r bv silela^n and oo-iH?«rl»er» in fcbe 
aee<1 ollw of fa'ally Uoraglnaceaa, J . blsi^tillasltaa. soocli* lind 
lour nt I Qontant an'l l««r l«»ftln« value mm w e l l . Fatty aold 
««>ffl»rt«iil t lon of th i s o i l tltd not ;*ieoount for tUo above ncl as uat 
lr}*it»«*f c;._ trl^aa ( U n o l o n l c ) aol«l was foua*J to b*j pr^a&ai to 
t!i« <»irtent of 3.!,*JC« i l l of ^ , ^il.'matl fl<ta 1» iinlijue In that 
l l n o l a n l c acirt Is the predotalnont aold (2J,*i*) in addit ion to 
n f. 9ionoetneaol4 aold (14 .9 S). 
\nonK the »onoethenold aolds otuer tbeui C.^» apparent 
lieir«id»oeiioio iiQii) aeid was foimd to be present in jj;,.* erect a 
<^^ !• • i c w t i s sesit o i l s i a Minor aMOunts ( 1 . 8 » and 4 . 0 4 
re speo t lve ly )* 
there i s an i n t e r e s t in t and a deataad for s o l i d f a t s 
s l « l l « r to eoeoa ba t t er , with (riiotit 804 of saturated ao ids . 
Sueh f a t s are ri<rti in g lyeer ids s of type i*s«turate4-a* 
ttnsatttrated-3-s«tm*atsd« Oil of ^ , i^rss^^s oould thus be a 
p o s s i b l e sonree of sattaratsd ao ids (73«Oi) i a shioh p a l a i t i o 
aeid beinK the predoainest aold (47«6, i ) , As the o i l content 
« 39 -
of this palMltle-rleli ttfwolos In <Mily lOi, i t i s •vi<l«at that 
t M • sp«oi«a 09uld not IM uti l ixad as a ooamoroiaL oi lssed 
oron as ootiparad to palm o i l . 
!n viow of th« prasant study i t n ^ bo addad tbat tria 
banto objaottve of fatty aeld analysts Is to disoovar and dafine 
na« or <inustiat o i l s of praaiaing Induatriat u t i l i t y , rtie seeds 
yialding iiood paroantage of o i l s o<Hitaltilng hi^Uast oonoantra-
tion of ttnsnturatad aoidn (>6i>i) «arit attantion for uso as 
drvtna; o i l s ?ind for avaluation a« prospaotiva crops. 
(i^truotural ^ a l y s i s ) 
•• 40 • 
Stttdttg on %»• 9994 f « t of Piyaigmii tear—la» U n a (aut»o«—)t 
4 »0ttre« 0f « now 4lltydro«y —14 
lo th« ooume of an oxtonsivo oooii o i l oorooning 
i»rogr«fnM« t»«i>ig ocmttfiotodl I n ( l l f foroi i t laliortttorle8« ovidoiiooo 
%m% he«n ohtalnod imi ioat ing tHat voc«tai»le o i l s ooatalolng 
tnitta«ii«l ftinotlona ar« wtdaljr dtntr t lmtad tlian I t iios lioen 
prnvlttttnly hmlittveA, Otiriog tho past dooado an inpoaiag 
niMMiiiir of now anrf'noirel fat t j r aoida liavo boon {ii«oov«ro«i 
')oaiie««ilnt struoturat faaCuroa qui to lUBiuoual aooordims to oar 
war l lor eonoopt, ^arint the oouroo of orionioat ooa^oaltloual 
at^idios on oood o i l s oarr tad out at Morttiera Hagiouat tcosoaroa 
L.fl^oratoriaff» 'a^^rlaf i t tiaa Ooou observed ttiat o i l s oontaiuiog 
'tnoaoat f tmotional groupa often gave imexpootod respoaaoa to 
onal)rttoal prooodurea in fraqueot uaa* 
Nat i i ra l ly ooourring loag«ohida hydroxy aoida are wldoly 
41 C t r l but o4i t a astieatat ptioita and atoroorganlaMS* THa hydroxy 
Mil da • • a u r r l a g l a plant t l p l d a aay range froM ^^^g'^^^ i n ahaln 
la i i f t l i Mid iMT tea aataratadi aaaaiaratad or i n eoajimotloa v l t l i 
• tha r f m a t l a a a l groti|»a« A v a r i e t y af Moaonydroxy aelda i n 
a t * a t « i t l a l %«antlt l aa liatra toaaa raportad f r o « tbeaa aotarooa 
bat dlliydro«y aalda ara not vary • •—aa aa •oa|>oiiaata of aaad 
o l l a * 
- 4t -
ThottgH pumiced pmpmrw r«lat«<l to iiy<lro«|rlat«<l tmttf 
and ^ifdrlilar , so far omly vielaftl dlbr^roiir Mtiia tiara baaa 
rai>art«d^^ and a aoa-vlelaal dth/droxy aaid (9»14«ailiyar««y« 
ootadao-lOyia-dlanola) vna raportad aa an art l faot in Alaarttaf 
fordtt aaad o l l * ^ ^ , 
Paganua i» a lEamta of harbaoaotMi plaata belonglag to 
nittaamiey a faially of oti«i80tax<mo«iie intaraat aa Htitaoaao plaata 
134 
mra known to oontaln faranooounarias tmA peintaoyolie triterpotiea* 
flia pr«9»nt wortt raports for ttia f i r s t t ia« tli« ooourreaoa of a 
hitherto tuiknoiro aon«vloiaal dlliydroacy aoid aa a oonpimeat of 
th# aood fat «;lyeorides» Slriiotura of thia aoid waa ostatiliahad 
by uaiat etiroisAtographto t<ia}iiii(iitaa» l^t Miif, obaaioal dagradation 
And oonfirnod by aaas speotri^l studi««« »a the basis of tbasa 
oTidaaoaa i t waa oonoludsd that tba aaed o i l of i*ai^ anuB baraala 
eantaina a praviaaaly uaknowa dibydroxy aoid e^araatariaad aa 
§9t4«Mdibydro«yo«t«da«aMoie aoid* £ • barwila is r i ra t of tb« 
bi i^ar plaata faiaid to ooataia tbia aon««vioinal diol aoid (3*3.4) 
ia ita triglrmrii^90 
BAaaattva avtra«tla« 9t po««ara4 aaada of £ • Uaraala 
vl t l i l lgbt yatrotaaa gmf an o i l ( y t a U %»*•%)» Tbo o i l aad 
wtA okaraatorlatiaa vorat tv • t90*0t ^^ • i i ? ! protein oontaat 
(n m « • ! • ) • tt% Mioiataro ooatoMt • «*»!(| aad HI • U4Mii a'^» 
tHa praltalaaiy analyala of tkla o i l ladiaatad a aiaor eigrftoaatad 
- 4a -
f «ttf ft«l<I in th« tl]ro«rtdtt« of £« tnatfm«Utm> riM la wmA uv 
mh9m96 »« tadioatitm of •onjocattoa or trono or cC f^-* 
tmontttratlria* IH opootra of tlio o i l «• vo l l mm i t « Aottiyl 
« i 
ootor sliowod a Hjraroxjrl band at 3350 mt ahioH mvigg^mi^d tbo 
!>re«oaoo of a hy^roiot aoid ia tha oil« taalytioal tys of 
oatarn also ravaatad a ooni^oaaat diat iaet ly aora iiolar than a 
aonohydroxy aatar rtm alonjiaida* tibia U|» approxiaatad that 
axpaotad for diiiydroiQr aster* Partil ioalng of tha to ta l fatty 
aolda in hax«A0-*«atliaaol yialdod an aoid, ••pt« id-l»0 (la^ 
Chart ! ) • Ita alanontal analysio oorraopondad to tbo formula 
^f^^'so'i •***•»•**"! » dlhydrony oo«i>oi»id« Attam^ted eatalyt io 
hyflrofanntiofi of ttta aold, Ia» wltti palladlun <Aarooal in 
athyt aoatata» rasuttad in tha eoapleta raoovary of atarting 
natartal, indioatint that l a ia a aaturatad hydroxy aoid. 
Chain t«n$th of Ih wao asoartalnod by radtiotiva ranoval of tha 
two hydroxy! grotipa aith hydrogan iodida-phosphorua whieh gara 
a prodnet idaatieat with aathyl ootadaoanoata* fha idantity 
of thia pradaet waa aonfirmid hy • • p t . , aixad a«pt,« QUi and 
OOM I^IC with aotHatttia ttathyl ataarata* fhia aatahliahad a 
aomal C.g akatatOB for la* Boria aoid Co-rU3 with ataadarda 
9«10«dihydroxy aad t«li3Nlvoxy oata4aaaiioia aaida iadiaata^l that 
t a had a alight aara R^  ia aaapariaaa with tha v io iaa l , 9»10« 
dihydraay ootadaoaaoie and toaar ft^ th«i 9«hydroxy ootadaaaooio 
aaid« Thia ohaaryatioa rnhmfd that tha dihydro^r aoid la aoa* 
vioinal* Aoatytatloa of Ih gttf a prodaat «hoaa Ul opaatriia 
- 43 -
•Howttd two nhtatp Imadii at 1330 and 1030 owT^^ thtm ootiflrniing 
t1i9 Iir«t«nott of liydrO30rl a o l e t y , )«>IR »p««triiai of ItK Chart*l),m.pt, 
<IS'^9 Htioiwdy i»««idofl tUff s l g a a l s tinttatly fotitid l a loaf^oholn 
fntty eiit^rA, a broad two pratoaa a lag la t at Y 7«9 (rllsappeiirad 
In !>. 0) attrlhtit«)il« to bydro^jrl protomm* fito two aethlno 
i»rot^n« ajiiiocliitad with 'tydroiQft'-ttoarlag oarbons wore obs«rv«d 
at T<l,6fl, '^ bsono® «f a s ignal for ol<»fiiito protona in th« 
rwfton ( t '^ .O) Indtoated fb to be a aattiratad on«» 
Tb® f>o«ltlon« of tb« two Hydrosyl groups In tbo fa t ty 
a<itd ohain wara loeatod by f i r s t eonvartin^ lu to tiia dlajto 
a t tar Ttf and then subjaotlni; i t to .iaotaann raarrangaaant, fito 
ro«!i lt ln? oleavafe f r a c t i o n s obtained from tUe iiydrolysoa 
!>ro<tiiots wara l a o l a t a d . Pant anuio and nonana^ioio aoida plaoed 
th«» hydroxyla at C-*9 and C-14 on a normal C,^ skelaton* 
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TUft atruotiirft of l a was ocmfinuKi oa tt»« basis of tlia 
raaitlts <»btala<»d fros naoiciiattii raarriuigaMoat, Furttiar ooaflraa-
tlcm was obtalnad t»y ?r4R aad ttaaa atudlaa of lb sad I t s two 
dorlvativaa dtoxo darlvatire ( I I U and at^tun attior (Iv)* 
roni»fi «tl<!«tlon of lb gave a dioico dorivatlve U H ) 
«!iO)iA T<} 9f»<3otrnRi showod dotiblo oarbonjrl poaK at 1740 and 
173(1 eai • It« M W «f»«otru» ^mre tti^ usaal signals at ^ 9«1 
^trlnl«t^tflrialrtal Cit,|), >^ ,7 (brond, slnsilat, otialn netiiyleaa) 
and 6«,:)i> (»ln'*li^t, @st«r nuthyll . i^ut »<»re Inftiraatlve was a 
eotanle'f «iiltlTil»t ousarv©*! nt T 7,6 Imtograted for I) iirotoas. 
%« k«to ifro'ios nr« knoisfii to Influenoe oC -laetuyloaa protons wiilcb 
nrodneo « sl;finl slrallor to thoso pratosia adjaoent to a oarbojtyl 
nolet^r, this slpjnal t?as thorafor© attributed in i protons oC 
to thft two oxo j^ rotit^ s and 2 protons adjaoeol to ©star oarbonyl. 
the «ssi spsatruffl of the dlliydrojry astsr (Chart ll)('J»fl4-
dlhydroxyootadooanoats) gwe laoleoular loo ps«i^  at m/e 33J 
(C.^fl^o^) aad sid»s«quoat sa l l sat iHiaks at o/o 3ia« 381, 293, 
197, 173, 1S3, 109, 97, 74 and 43 (base psaic) «ass peaks* lbs 
fo l lovlaf dlseasslon Is an attanpt to rat ional ise the sal ient 
Ion pesks* Ths fraifneat Ion peak at • / • 313 arises by the loss 
of water aoteeale fron the smleoolnr ICNB either theroially or 
oa elsotron Ittpaet, The forMitlon of fragment Ion at 381 ean 
be sHosn to arise by the loss of aethoxy group from the Ion 313» 
Tile genesis of the fragpent Ion peak at m/9 187 ean be shown 
to oeonr^the <<• -oleavage of the aoleoular Ion In the sienner 
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ftvun tittlov. This fragtt«it«tloii •uggftsts Ibat oa« of th<» two 
hrdroxjrl srou|i« i t l«Mt«t«4 «t (;•-» i^ilob •tiff«r«oC «-ot«cir«git to 
3rl«l(f the «ip«ol(«t, « / • IdT, 
a <j 
II If 
Off tm •<^ H 
a/o 3.10 V e 1^7 
T1t4» ion ptrnk «t la/o 159 i^ due to the loss of Aettianol 
fmm the ton, m/e 1^7. The ion »/e ii>9 naor arise froa tiie ion 
sat/e 155 by the loss of aass IMIIt» 3*^  ana iS . Vho frngaeat ion 
(s/e '^ 7 Is a rtro e^njr of the stoleeular Ion ami arises t>y tUe well 
\snovm <-o l»«v«ge . I t s foraation i s indioatlvu of the location 
nt the 8eof»n>1 hyAroxfi Rroun »hioh rosides on O -^li and proJuoes 
the fraataeat ion »/e ^7 in the mfxy 8ho\*n be laws 
o 
II 
.1 4 3 I J 2 « | 4 1 «» ij 4 S « f a 
ton OH •Oil 
«i/o 87 
The ton a/e 74 results hy the ve i l knoisn 4oL«ffertjr 
rearraiifteaettt involvian T -liydrogan transfer to the ester 
esjrhoiiyt* t h i s frasaaatation Is of ooomoa oeetirrenoe in fatty 
estars* This asy be refireaaated as followat 
n 
X^ CH*(CSI_).-Cni-(C«-)A>-CB-(<2I^)--(SH-
„ , 9 4 , a • , 3 3 3 
-^ — -^ "" m cn-.-o-c«ca,-CB- on toa 
^ sSj-ij-c-icaj 
m/0 U 
Th« )>fMi« pttttk «t • / • 43 la obtained by tti« loss of 
wmthoitf grotsp tram t i i t loo m/ti T4 ta thtt followiiaK wajrt 
1^ • 
^/« 43 
r!i« ««•» iii>«otrQ« Of tti« ilioxo <i«riir«tiv«, IIX« 
ti«*it()ttii the aol<}0«tlar ton p#(Mt at • / • 336 «ltow»d ions u/» 185 
• / • 85 /^C!ag-(Gfl2)j|-C5i>y «ttrlbot»d to tH© oC -oloarafo at C-d 
M<l C-14 oxo gro«q}a« Ttia loa pmak a/« 18S fttrtluir givas rlaa 
to iioaka at 187 bjr lost of oarboa aotto:«ida an4 a/a 133 by tha 
laat of aatliaiiot* Tiia rra«pMAt ioa« at m/m 341 and 141 of low 
tn tMa l ty aara alao abaanra4« Tha gaaaaao of tiMiaa lona aar 
ba aarplalaa^ by tHa fottawtac SQUftaa I I * 
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• / « 341 
o^heia® - II 
The Ions at 241, 1S5, 141 smd i$3 olearly #stnbUsh tt)« 
poult Ions of the two oxo grou|>« at C-9 and C-14# Ihe other 
sli^nlfioAiit loQfl at m/9 343» 300 and 184, tm (of low latenaity) 
•ar «^» attril»uta«l to an additional aoda of fragnantatloa 
13S <NM)«rrlni In koto aatara whara tHaaa iona oould ariaa trom 
I4«l«affartir raarrangatiaiit of Y «lt]fdroc«a on aitliar at da of 
oarboAfI fiiaettoaa In tlia otiala* Tliua ataaa apaotrtta of dioxo 
a«tar ( I I I ) la la ful l aaoord vltli tlia atruotura astlgnad to 
dlol aotd {!») OQ oitaMlaal groanda. 
yidltloBat airldaaea to oonfira tlia atrootura lb «aa alao 
ohtalaad by tlia aaas at tidy of Ita di«inis atiiar darlvativa iV 
(Chart^Ili). riva dlagnoatlo iona wf obaarvad* Tba abuadaiit 
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ioa , ^ / • a»9 /*GH^o-0«<aig}Y«<m»o^ ma tli« iota proMliMnt toa, 
of thfl t«o iigrdlroxart* at C«9 mam 0-14 of tti« fat ty aoids ottaia, 
7h« |i«ak at m/9 359 aer ariaa altliar hy tli« (tiraot oC«<H>l«avaga 
(f>atti a) of thtt parant Ion or througli trmiafar of tlia a l l y l 
pi;ro«in to ttia ««t«r oarbonyl onygmn followod by tl»e v-< •oUavaga 
(path * ) • 
GMjj-( Off 2)3-ca«< CT j^)^^ii-(cHjj)^-c^iCa3 0 
• ' " I 
£fil!l± 
w * a j i i a j 4 T | j <l 
atMS O-TMS * 0 
3. I «• 
• 
WAS 0 . 0 
• / a 399 
Tlia loa paak at at/a 189 aay Mriaa froa ttia paraat io« 
^ dlraat o( ^-olaaraca only aa tua dtvtanoa batvaaa tha C»10««ilS 
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grmtft and tlw ttrntmr tartooiajrl ovfftta ! • liior««9«d, tlier«ti]r 
f«iro«rliii tli« 4ir««t oC-el«iir«g« «• In (Fatli a)« 
o 
3 » 51 t j a * ! 4 » «» « J a i l 
t'iTIIS OBIS •OTHS 
fho f}«4i%« eorr«apaiic}lng to triantthylmilyl iont « / • 73» base 
n»«k/"5itC'3lg)3«-J7 and tlio r««rr«tit«<l tan, i^ /© T3 /*i lo*»i(*;j i^)^ 
wore «il»o faisKl its previau»ly r«port«<t in tlM 8i)«otra of r4S 
d«rlvattvo0« Anotlior al>ua<iiuit p«ak w«« found at at/o 14T 
/"(C-!g)j-^:il'>«;^i(C!l^)^ iihloli are Haoim*^* to result froa an 
Intrnaiolftottlar 7iiS roarrangvAont prooass that oooura utien two 
T-m froui>9 aro at reaiote point* in a long*daain ooapound. i*he 
aoiHiariHiaa of tht« IMS raarrangattwit ton waa rotmd to bo la 
aooordanoo witb tbo otruetora 9«i4<<Nlib)riiroxrootad«oanoio aold 
analfitaad to tlia n«» ftoa«viainal diol osid la* 
Pallovlag QIC saparatlon of siljrlatad aetliyl oatara on 
alltaona and poljraatar •oltMns* tlia aaoimt of ttio ooaponeot 
fatt f aatara vara aalonlatad froa tlia »mtM of raoordad paaica* 
fHa valj^t paraaatagts of tftia aottponani aoidai palaltloy ata«ria« 
olaloy liBOlale» Uaolaata and 9tt4-dib]rdrojQfataarto in tHa 
£ • »ftr»«>«i o t l tlaa «l«i« ta tO, l , 8.3t a7«4| 89 ,7 , 1*3 and 
3*al raapaotivaljr* 
- au • 
<ffffrf> '^^^9^§ 
All • • I t l n g points «r« aaoorr«ot«d» lit apeotra of o i l , 
i t s ««tli]rl ttttort 03C0 d«rtir«tlv« md ao^tyl derivative ( l iqu id 
fllia) tvaro ol>tiiltt«d asiag i>«risia-€l««r sai speotropbotOMatar. 
m Mp^atra ot tha o i l t»6 i t a 9»imr w$r9 raaardtod ena iMC-at 
i i l t rartolat apeatropHotoawtar« ffitIM apeatra w«r9 rim la CDC1» 
on a Varian A<-<IOD apaatropbotonatar at 60 MUa i l t t i tu^ aa mat 
Internal stimdardf (^anloal sbif ta mr9 axpreaaad as T • l^aaa 
ar>CHQtra ware aaasurad using the (llraat<-ii»artlon ;])robe at 
aottf^a teiit>ArAtura 140 and ioaiaatioo aaargr 75 eV« GliC of 
the al ly lated Methjrl eater was obtained ait l i a i'er&tln<-»i:laer 
nodal 154 laeiag a atalnleae ateel piutked aoltiaa j f ( 3 a x 3 •« ) 
aoatad with 19t D@GS or a 00 a« x 4 mt)J oolyMa of a i t^^  30* 
Ttia aeparati<m» wtof aarried oat iaottieraally at aoo^i otiart 
speed 0«7(S m^r vAtli a liydrotea f loe of 70 al /a iante* 
'^ TtUiliiirr iffftlftil ft fnmm HI 
Oaaraaly grewid aaada of £ • iiarwala Wf extraetad in a 
l a A tat apparataa attn patraiawi atliar (40««o®), Hie balk af tba 
aatvaat waa aYaporatad on a ataan batb oadar aitrageat md tbe 
raaaladar mw raaevad ta Vfeao attb a rotatory evaporator* 
Tbe a i l jrtatd aao iS*«1l» iftaad aetbf l eatera vara prepared 
%r iwfltixtsg tlM <itl (as4«r istfr«c«« «t«otpft9r«) irfiii i ^ {v/v} 
H^so^ til ••tlitittot for a lir« anil «»r« r«o<iir«r«« by t te tmtal 
<li«ttirl otlMr •xtraotioa ootliod, Botb th« ott and tlMi Mtora 
«xfilMt«il hrdrosft Hand In tli« IR ragloa •€ 9390 «B*^» Vli« 
tw of ttiei o i l ttkowed ao «b«orptt(m aiixlna ia tb» ragioa 3ao«400 •«« 
tfieraltr tat t ioal la i th* ai>s«ae« of oonJiigat«4 Byat^n* ardlnaiy 
Tf^ of thfi o i l aa tvall a« tho aatara uata$ atUoa gal a plata 
mid dlavatopad l a patroletaa atliariatltar (70i30t V/V) ravaalad 
two a^ota* 
Argaatatioa Tt«C vaa «f foot ad oa a i l ioa gal o plataa 
Inprapiatad wltfei ta^ ai lvar a l t rata and aotvaat a9rataa« attiari 
liatrolaitit atlier {B%92i V / T ) uaad for d«valop«oat, fhraa 
til at I net apota for aoao«na« dlaaa* tr ieae lutd a slow HKrring 
apot ivara vlaaaliaad aliaa aaaa tmdar UV l igbt by aprayiag a i th 
3*»7*«N!lietilorof luoraaaala« 
fa datarvtaa tha Idaat l t r of t ^ PfMaaaa tirdrojqr aald 
I t ««• aaaaaatratad i a 80f a^aa i^aa aMitHaaol toy a thraa-ftmaal« 
atv-aittMraarl dtatrtbiftloa agalaat liaxaaa a» atatioaarjr aoliraaty 
Tlita aoaoaatrata wt a iyata l l laat loa l a i^atroltaaatoaa ( l i l | r/w} 
ytatdad a TIJO toaaogaaaaa firadaatp la^ ««9t« S««90^« Aaalyatai 
(i^aaadi C» «««S7| Hf l i »49 , raqatraat C* •S.tSf U, l t *4 )» 
TraatMwit of l a «4tb dla««Mt^aaa fwrataliad ilia aatar* Ib» 
• 53 -
<ll»«f>l>««r«(t on Dj) tiliak*) itfid 3*7l>r (ebain it«t)iyle««)« 4 M t t 
(•/« 330 (lt'*')t 3t3« 38t» 3S3| i1'3t iSS^ 109, t37, iTSy 87 
(Cjjfl^^O-- 8 0 ^ C^ll^Ojj--50^)» 43 ( C ^ ! ^ / - « 0 % Cj^ tt^ O ^ 4 0 ^ ) . 
tlift volAtilft 41-Tins »tli«r ( IV ) <i«rlvatiiro W M prepared l>y 
13f 
traatlng 16 wltl* liaxamattiyliliallasaiia and tr i»et i tyl obldroailoaa. 
^asat rHiif^noatlo l<m» mira ^/a 499 {M«Cfl^), 443 ('4«Cil^ >J)y 339t 
ii$§, 14T, 75, 73 (baaa paak)« 
Charaatartaatlott of m 
^:atar fb had f» itaxl»a at 3330 tm"^ (uB). Aaetylatloa of 
Iti with aoatlo anlirdrtd««iiyritliiie gara a produot wbioii atioaad two 
t^mwrptitm ^mdm at 1330 and 1030 es*^« A 30 ag portion of Il> 
was liydroiaaatad ttalng 10*^ pd-C l a f l a o l a l aoatlo aoia. fork 
vp ra ta l tad l a ttia aoi^lata raoovary of lb* 
Borte M t d OawrtC^'^ a l tn aatliaiitla 9«liydroiar- and 
•»10«difesrdf«iir«taan« aoida «a« aarrtad aai an a l l l e a gal 0 
pl«la tai^raffiatad «|t l i tiorlo ««l<f* Oa davalaplag tiM plata 
l a l i * i«a t« t l ia r (T0t90t r/w\ am aii^a^|iia«t ^ a r r l a « a i m 
. S3 • 
CrO^«4!j|SO^y tl ir«« d t a t l a e t «|xit« of H^ (0«80« O.as aail 0,44) 
<i«r« <ri>mirr«<l« R^  0*38 «!orr««p<Mitf«4 Cor Ia« a^ptarinc i n 
ti«»t«**a tli« two aittHiAtto Hjfdroxy aelds. 
H«<laetlir» B»M<IV»1 of liir4royyls of lb 
Mhy^rotf o»t«r t l i {S5 «g) w«« rofltucod 17 hrs wHti rod 
T»hofl|)}}oroti«i (39 «g) And hjrdrotocilo aotd (3 n l ) . iUher oxtraot ioa 
of tti« ditutod Bttxtiiro followod by washing wltti S i sodliw 
afttAMtstilftt« garo an o i l y firodtiot (100 n g ) , Ttela was rsduoed 
by hoatlner, at ro f lux 4 hrs with graoislar slno (200 mg^, aatbanol 
(5 ml) and i C l ( 1 « ! ) • Th« usual work iAp of tteo salxture 
aff"rdad a 79 ag of so l id es tar , et»pt, 37,3 « GUI analysis aad 
nti^TttC I n i l e a t a d th is malar ia l to i»o aatbyl stoarata* 
Posltlona of ttea hydroiorls ^n d io l aold t |^^^ 
Dial aatar l b (SO ag) was dlssoWad i n aoat lo aold ( 1 al> 
and oat41 sad at roo« ta«|iaratara by obroaiitia aaHydrlda (SO «£>• 
Aftar 1 lir va ta r (10 a l ) «aa addad, tha avoaaa of oxidaat was 
daatrar*^ ^ ^0^ •»<> dloxo aatar I I I (49 ««) was raoovarad, 
tft ( I t q o i d f i t s ) I 1740 and 1730 m"^ (detibla aarbanyl paaii)t 
mn% 1^«.39a ( 3 « , -«OOCH|^), T,6 oaaplax a ( l o a , -CHj,«C-caj|-(Cajj)j« 
o 
Cfj^«C«-qi2(0If2)s-Clj|*<^>O0fi,)» 9«7br («riiala antbylaaa)* 9.11 I l k a 
0 
{mu t a r a l a a l - ^ 3 ) | Maaat m/* t» (ll^}» M a , a41t 300» 188, i84 t 
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1S9» t i l , too, S8. This W9M r«r iaz«d for 2 hr« v i t t i tordroiorl* 
««ta« fi)rytro<3iil<»H4ftt (9S ag) «a<t fu««d todiini «O0t«t« (SO aig) I n 
fliOli «thiiRol (3 M l ) * Utaal work txp affordod tii« oximis (49 ag)* 
ojrttitMi (4!S « i ) iHir« hoaUtf to too** « i t t i n^sQ^ ( a , a « l ) 
for t hr to af foot taotcmaiifi roarransowtrnt. After eoolingt 
irffitar ( t ml) wa« a(i{|e<1» tmd tti« iiix-turo boiled to hydrolyaa tlia 
aflil<lo«i. rhff ro f lu l t ln f naaoli«»to aoid was extraetod wi th Uj^lit 
fiDtrotean «tiior and dibaslo aold subsaquaatly with ottier. 
4 f t9 r »0th)r1atlon with dlas()Matliaa», ttoaaa ware axaaiineU by 
'"*{/: with af»iroprlat« utaadarde and ubiown to be netHyl va lera te 
imA aothyl aval ate* 
13T 
^ H y l a t t o n of aethyl eatere 
fo 0«0S « • port ion of the t o t a l Methyl eatera was added 
fnrrldlae (S a l ) , hexaaethyldlal laaaae (1*3 a l ) and t r l a e t h y l -
ohloroallaBe (0«S a l ) » the alxtttre was ahaken for 30 aao* and 
•ttowad to ataad for 9 a l a * lAeii heicaae (aS a l ) md watar 
(38 a t ) vara added and tha whale ooateata ware ahakea* fhe 
haaaaa teror aae rwaored aad the aqaeout layer washed twl aa 
aara v t t l i 18 a t porttims a f hexMie* fhe ooiri»loed haxaae la ra rs 
wt^ tfrlad ewer wsliydroas sodlaa salphatat theo the so t reat was 
raaawad aadar yaaae tmt t t the saet l of pyr idine hadt gone* 
fha dar lTat ive 8ee4ad no fa r ther p u r l f l o a t l o a aad was suhjeetad 
as sash l a t a tha 6i«C aatoaa* 
• 98 • 
3^ttdi«i« m a<m»«l3rcarld» ooif t i tn« i t» of »««d f > f 
A mnilisr of »m'>rm^me(iOvm seod o i l s tunre boon i a v o t t i -
f«ted with r«9|i«»et to tlielr oyanollpid ooawtltueats. Sporadlo 
roftort* (lave appoerod roe^ntly rofurdlng tlio oo«>ooourr«iio« of 
non<»i7lyoerot «»«t<ir« wltli tood o i l tr lglyeeridea, Cyeuiollplds 
are not trtg1ye«rld«s but Instoac* «re dorivatives of flve-oarboa 
hydroicfiiitrllo woiotlos ••torlfle<l with loag-otiain fatty aoida. 
To dato roporta are anrailidilo for fot«r typoa of aatarally 
ooourrinf oyanolipl^ls , Out of tli«ae» «ae otaaa of oonpoiioata 
in a nixturo diestora ooaposod of two aeyl groups estorlf ied 
with two imaaturated fiv««<)arb(m dihydrosyaitrile noiatioa 
( f t « , t ) , i-oyaiio-3-4iydroxy»«thylprop-a-«ao-t-ol (V) and 
t<»oyaii>»->3-liydroxya«thylprop*l«>«na<»3-ol (^I)* rbe other olaaa 
of eyanotipida oo«pria«a aonoaatora of l-oyaao-2-aiethylprop-> 
i«fl)n««^1-ol and l<>oyaiio«»3--««thylprop«3<-«ii«*i-ol» In the plant 
tringdon the ooourraaoe of tlMiaa «yaaolipida haa b9mn reported 
•ainly tn the leed o i l* of one fanily ."iapindaoeae* Heoeatly 
«• haew rmpvirtmA the presenoe of two dieater eyanolipida (VtVl) 
in an additimial Sapiadaneotta aead o i l , Cardioaaemnn omtfm^^K 
Cordta vrbennoeaa * However ia the only aenher of 
florafflnaeeiie no far mown to prodiaee a i t r l l e ooataiaing t&pida* 
During the ootarne of anreeaing of aeed o i l a , two apeoiea of 
Weliotropltwi were fomd to oontain oyanolipida* 
- M • 
Tli« |>r«««fat work d«iorlli«s tho t so la t loa , Idantif ioatioa 
and eottponltloaal atudias (m « aitrlta^eontainlas l ip id ttatttrial 
whioh wat fooad to t»e A major ooaponant of two «««d o i U of tHa 
fontit Haltotroptwa of iloraginaoaaa. Both tho oi la vara fotmd 
to eontala a mtxtura of Gyaaon^eaatlot non-glyoorol dlaatara 
i^i« tn^totiw. 401 and | i . etohwttl<fi^ * 30Ji) and ordinary t r l g l y 
oerldea, Th« dlaatara ar« ooeiposad of t«o fatty aold aoiatiaa 
«atarlfled vlth an unaaturatod flva-oarboa dihydroaynltrite 
siotaty (l-oyaao«3-liydro3(y««thylpro|»-i»aiia-3»oli. the oharao* 
tarts t to f««t«re of a l l the oyaaotipids reported sa far i s tha 
!)r#!«ano# of C^Q «old» In tha aaad o i l s . It has been augigeatad 
that aead oll» hovln$t l l t t l a or ao G-^  aoids ooiitd not contain 
QYtm'^H ^i f\i9 nn non-glye«rida ooaponeots, iJuring aur eoaposl-
tlon»l at>}dte<i on Borat^lnaoaaa aaad oila i t waa oiuriously 
oli«»nrad thnt oi la fr<»« two apaoioa of tho genua UiyUotfO|Htmy 
(i^oraginaoea») irare fotmd to eontain oyaaoganotio non*i^lyearol 
dteetara eoiapoaed of aaialy C^ g ffttty aoida* I'hia ohaervatioa 
la of oh««ota]r<mo«lo iatareat . Tho o i l s 'o f ]i» aictowaldi and 
SL* tndlonw are exoaptioaai in the aanae that th«r do not contain 
nny O^^  aeid, iaatead* C^ ^ and C^ g aoida were found eaterif ied 
aft «o 
with a known oyanodiol * , l«ey«io->3«liydro3iyaethylprop<>*i* 
«iia*3-ol ( V I ) . 
The eeeda of two apeeiea were powdered and on exhauMtive 
evtraetion with petroletin ether («0<-4IO )^ yielded tZ'$ of 
Si* jq^ltonw o i l and 3»% of a. eiehwaldj o i l . The nethyl estera 
- 8T • 
wf |ir«p«r«4 \ff u t iag it sodtua mtho idd* I n drjr M t h a n o l or 
by fi<}ld<-efttalra«d a^t l t r ta t lon* Pr«U«laary TLti iu ia lr« ls of 
t!i(^ 9«0<f Ot is of H« tiiatoiMi and j | * otoiiwaldt using sosraboaa oad 
fronnff iiiit o l io oa ataadarda ravaated ttia praaaaoa of tmiiaaal 
emif>ofi««t«« Tha aaad o i l a l lbaratad UGH by a standard plorata 
taat and gava an tntansa prasalan blua oolour indlea i lnK 
tl i« nrasanea of oyaiilda. (SlasMintal imalysis sbowad tlie preawioa 
of a l t roioQ ( « . lodiotwi. 3 . 1 ^ Jl, f i ob iy f ld i . 2.0$), fbaaa 
obaarrations o l«ar ly rovaatod ttia i>roamioa of nitr<^(«n<-
eontHlaln«s l i p i d f raot ioas (N[Gt4F) in th« two soad l i p i d s . 
Tba meA o i l a on q u a l i t a t i v e TIJC gave two spots ( t r t g l y -
o«r ida«, R« ^•T4 an^ MGLF| u^ 0,53) usin^ petro lsather taoei lo 
aold CsSi iSt l t y/v/r) as tho dovaloping solvent* rh is sUowad 
the praaaaoe of <mly one eyanolipid oonatituant i n the two o i ls« 
Ftirtbar the ^ t *F from b'>th l lal iotroniaai speol as Migrated as a 
atttgla spot baving R^ 0«S7 i n beasaae and H^ 0*68 i n a t b e r -
tiavane ( l i 3 | V / T ) , Tba ?*GU" o f i l . indioun ( 4 0 i ) and tt.aiobwald^ 
(m'i) wf iao la tad by praparat iva fLC on si l i o n gal 0 p lates 
natng atbar-liavana ( l t 3 t v / v ) as the davatopiag aolvaot* m a 
a laaaata l analyais ravaalad tbat nct^ f ron j | * i n d t o w and 
1 * btntiwaldi aoatained 1,8 « id t*9lt n i trogen raapaot ivaly* 
The strnotnra of tba eyanol ipid derived f ron tbe two 
neUotrapiaai apeoiea was eatablisbed by a oonpariaon of i t a 
t% tic and mn. data witb tbasa reported far tbe oorreapondiag 
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ttymnoHpiA pr«s*at ta • • • 4 e t i s of Saptadat««««, Two iqr«BO«» 
l lpidot o diootor li«rlag tvo fat ty aald aoiatiao aatorifiotf 
v l t l i l«oirMio*3«lir4roxyaotlDrlprop<»a*oao«t«ol (V) aad aaotHor 
<!t«ot«r 4«rlirad froa I'-arMo^aMbjrdroxratftiijrtprofiol^aBo^doHii 
(V I ) ti«ro litton foiaid to ooeur ao «a|or aad aiaor oo^^««Mita 
r«s|i«etlvoly in thm aaad o l U of £• %MUMiU&SB^^ ^^ 
Ta JS- SmSSUtSm • *^« ruaalttg a Co«fLC of tli« Isolatod HCLT aitii 
tlio oywioUiplda of al>ov« aapiadnaootm oilii» I t VM obsorrod 
that tlia mVP •xaettjr oorroapoadod to tlia aiaor oyanoUpid 
ooantltttoat of tHa ttaadard o i l a . rtiis fUi b«toavioor «u^g«8t«d 
thot tti» oyanoliftld of ea<A o i l la l ^ a t i o a l and Is llktely to 
b» a diantor of t'-<^aao«>3*l^ydro?iya»ttijrlprop-i">»ne«'3«>ol« rtie 
JH mnly9l9 (it in CS^) of tHo ncUP (aftar tii»lr roootroir froa 
nrmpmrmHr« ?&€) froa tbo two apooloa r«ir«al«d a n l t r l l a band 
at 3330 o« of aodarato iataafldlty and tlia apootra ««r« 
atifHttrlmnoaablo <m tho tfiaetr^m of aiaor ayaaolli^id laolatod 
froa jg[, OfMoaaaaa mtt^ o i l* fhm Win apoatra of tha e]fano«» 
fasatta l ip id aatartala froa both oft a wr^ parti eularljr 
iafarwattva al t l i rat ing* to tba atrabtaral foatura of ttaa 
Bttr i la«««ntai«iaf • • l a t r * Tba mn apaatra aidiibltad aif^ala 
aHarattariatia for lo«i«akala l ip id cro i^a^f 9.13 ( tara laa l 
•atbjrDi ••?? ( ^ a i a «atkr lMo) f M^ZM (proteaa ji to aarbaii f l ) , 
r.99 (prataaatcC ta tha doabia boad}* r»f8 (protaoa aC to 
oarboajrl groap) «id 4«r ( v i a r t protoaa)* Tba two aata of 
•aturtaaa protoaa adjapaat to asrsaa ataa af tba d lbydro i r« i t r i l t 
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aiol«t]r gmrm • IngUt* • l ight ly im»n«ld T8*ftl (Xt) aa<t 5.73 
( » l ) , (of . l i t * ^ ^ T 9«3a Mid 9»i3)* Th* ooii|iaratiir« ruc «iid 
m ehara«t«rl*tte« oo(ipl«<l witti M^ data ••taDUsh that tti« 
eran^llfild praamst lit tha two o l la pomm^ttMtt tfta atruatura 
<VI) shown tn Flgura 1. 
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1  - / \ 
c 
H 
c m n 
A 
Pieatar cioriv^d (from 
i-H3yao»-2-}iydr<J«ya8ttiylprop-
i-ene»3-ol. 
figur« - i 
Tha l ip id grotiiit of ttia triglyoarldat aa well aa 
«f«Balipid aoaatltuaat of tha two a i l a vara idantifiod by 
e<Mvrartlttc tk%m to tliatr aathrl astara ttf trans-aateri f ioat im 
or aeid<-eataliraad «atlqrltttloa and oottpariag tha aatt^l aatara 
tijr OU! vltli aatHastia atandarda. Tba fatty aoid ooapositiona 
ara «!••« In Tabta !• 
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TABLB i 
Fiittsr aotd ooMHiofllUoii of th« tr l< l ) r««rt ( l« oad eyaaotlpld 
fr«ietl<Mi« 
Fat ty Aot<i« rrtglsro^ridies CyoBoliplds 
wt t;) 
i«f*> 
tsfo 
t s f i 
t8 t3 
IS 13 
I . . |n|l<rw 
34*1 
4,9 
40.9 
39.2 
0,9 
i«flif(|«im 
tT .« 
0 .8 
as.f 
4S.9 
-
il-
4 0 i 
13.3 
t rao* 
43.0 
41.6 
mm 
il*j4a|i§lsli 
ao.9 
8 .0 
44.6 
as.s 
-
Th« AbovD r«!i i i l t9 sHionriag tb« pr«««neo of large ataouats 
of oyanollnldfli in the seed o i l s of Boraflaemoeae are • x t r a * 
ordlaary . The geaeral lsat ion froa the e a r l i e r reports was 
that Sapiadatte^ms seed o i l s ouatala i^preoiahle astotuits of 
oyaaol l i i lds, heoatise t h e i r C^^ aoids are p r e f e r e n t i a l l y 
tn<iori»orated i n aitr i le-HBontainins l i p i d s . Conpared to these 
AT 
ohaarvatione , i t i s pertiaeatt to suggest fron our oo^posi* 
t i e a a t data of the MOLP that the preseeoe of c^^ aald i n m—d 
o i l s i s Bot a pro'-re qui s i t e fo r the ooeurrenee of aysool ip ids. 
This a iga i f loaa t suggestioa would aeaeasitate fu r ther i m r e s t i -
gatioa oa addit ional saaples of Sorage o i l s . 
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in «p«etra wara obtained with Porkla-€laer Mo<t«l 631 
iip«otr<»phot<Hi«t«r. NMR «p«otra ««re run la CCI. on a Varlan 
Sm/aon spwetrophotottfttar with T^% as an lnt«mal staadard* 
Ch®Mloal «hlft«i «r» r«pr«H«ated aa T • 
•4at#rl«la aad ^athoda 
Seads wara powdarad with aaliydrous «odluai sulfate and 
on aifiniiatlve axtraotlon wltti p0trolovim et^iar (40-00^) yielded 
13 « of J , Indjeuia o i l an<3 J^i of ]i, alotiaaldl o i l , fh© netiiyl 
natere ware »raparad by aoid-^jatalyeod wetiiylatlan or aiett 
dla«0«ettiaQO. 
(*^ Pttaetlan of Oyanellnlda 
Tivo teata vera need to dataot tlie praeanoa of HCH la 
tba seed o l l e , ma eyaaogaaatlo Upld aatarlat readily 
ttHarated fiC!f ky a atendard plorate teat** • ma otner teat 
tRTAlTad tHa fenuitloa of an iateaee praaalnn blue oolour^^^* 
tliaratgr ladl«atlttg tlia praaasee of ayaalde. 
« 
iKbottt to «t « ' tlk« tlqald aaterlal waa planed in a tent 
tnlba vttn 1 ttl of dtlnta ilal9il or Hj^so ,^ A f i t t er paper dipped 
• «a -
in tm allCAllii* solution of !fA«-pler«t« ««• driod and was 
«»«p«ndad ovor tha alxturo in tUo stopparad tast tuba. Tha 
slTturw wna waraad at 30MSO** for naarly half on Hour. A 
poslttvo tast iavolvad a ooloor ohaafo froa yellow to brlok-
ra** of tho f l i t or paper. 
( I t ) Praaalao blua taat^^^ 
Tha aatarlal wna plaeod In 30 al ooaloal flasK aitti 
3 al of notlmriol aad attlier t ml of mi H»iU or 1 til of QH ii^^u.. 
Tficm Va'Vl was used, the olxtara vaa haatad for a fnw minutes 
on A wftt<»r both md thon aoidifiad with ^^ 2^ 4^* '^  f i l t e r paper 
«9f>fat^ iiifd with Sm)t^ was plaoed over the south of the fla»>c 
whleh wfts warne«} auhaequently for a few aiautes. Ihe f i l t e r 
paper was then reaovad aad the aolatioa was then treated with 
few drops of 5i PaSO^ solution and then with iO» aci, Appearaaoa 
of prassifloi blue colour ladioated a positive tost for oyaaida* 
taaljrtleal fW for tha dataotioa of oyimolipida was 
aarriad out using plataa ooatad with a i l i ea gal a, Ether* 
teamna ( t i 3 t • / • ) aad aliroaie aoid ware used as solvent aystaA 
and spragrini raafaat raspaativaly. 
(b) f o t a t t o n of HQJJT 
3 l l l o « a«l G laymrmf i mi ttiiotc» w«r« (as«d for pr«-> 
!>iir«t|v« TtiC 8eparatl9n9, WHufi th« •• •d ol l» w«r« being 
frAOtlon«t«d, about 300 ng of eaoh o i l , at a 90,ii aolutitm in 
HTCl^ , waa apotto4 oa eaob ZO % 40 oa plnta. rno solventa 
wore atbor-haxana ( l t 3 ) . The spota ««r« detooted by aprayiog 
th® rl«iV9lopecl ptatas witb tm alooholio aolution of 3*t?*-
dlobtorofluoraaeoin and viewing tbeai under UV li^ibt. Dtatsired 
oonatltUf^ta were r«oovered from the a i l i c a hy atandard 
nrdoednrea and the purity of the fraetlons (MCUF) waa oheoicod 
hy analytioal fLO* A«ot»ita of oyanolipids reported in theae 
two aeed ol la are the aotual yield isolated by preparative tUi, 
1 . tnalyalat 1 & in C.^ t^ ItOO (a weak unaaaigned band, 1740 
(m strong - ^ banrt) and 2330 {»Cgf< function) oiJi"'*| HAii (ocl^)i 
"fn.iat l ike (mi, tenslnal-^^^), S.TTbr (ablelded methylene), 
9,^2 (protona B to oarbonyl funotion), 7,9S (protona <>^^ to the 
double bond), 7,72 (protona «>C to the oarbonyl funotion), 5»Sla, 
»«73a (4H,AcyM3-C3l2 ^ « )* and 4«6 (vinyl protona). 
Acyl-o-CllX"^ CM 
—3 
( « ) PLC aaalyaia of fO 'a and WCLT 
a gaa of eaeb o i l waa fraotlonatad uainc the preparative 
plate«lsolat ioa proeedore deaerlbed ear l ier In whleh i r l t l y -
oeridaa were alao aeparated in addition to <^aaoUpid fraotioa. 
• »4 -
H* to^temi o i l 3ri*ld«d t r i g l y e « r i 4 » s ( i « i gpa) «i<l MCiiT 
(890 « ( ) «Mil« |[« <t<rfiwfttdt r«salt«<l i n tli« rsoov^ry of ra*s 
( 1 . 3 g«) and ifCLF (660 • « ) • 
SOO « i of 7 r lg lye«r ld« frf tot ioa i *o I«t«{ | f r o a j | , ji^tliotMi 
and ]{• f>toliwal«!t indtvlduuilly vnkm ftluxnd undor nltrogoii 
for f I ir witti 7«l a l of 3.t ottiAaollo pottt««liMi Mydroxldo. 
rh« fro« f a t t y notds (450 ng l a aaoH oaae) woro obtained l a tiio 
usual iiiana«r« risoao wer« then autysoqaeatly subjaotad to 3> 
! 1 3 0 . l a dry AMothanol and raf luxed for 3 bra* Total netliyl 
aatara (40«'i ii<; i n «»aon oaae) wara furolalied oa axt raot loa a l t t i 
oth«>r. 4nalyals of tti^aa astar aaaitlea by OLC was porforaed 
142 aaaeat la l ty as daaortbad by 'Alva jgt j | « • GUi analysis of 
nethyl aatara darlved frcm t r l g l y e a r l d a f raot lon of i l , lodlouai 
%Wt Cjgj^,, 24.11 C j^ j j j , 4 , 9 | C j a , j f 40,91 C^^^^' '^^ -^^  «»^ 
^1913» ^•^^* i W l a tba t r lg lyoar ldea of g, a l ^ w a l d l ,A«<r« 
tha f a t t y aold eoapoaltlon ast C^^j^, lT ,6f C^^ , 6 , d | 
A 300 ng portion o f MCU^ lao la tad from aaoh apaolaa 
waa raflmrad 30 s la « t tb 1,3 «1 of 3M atbanollo potasaliM 
tiydrofflda uadar a al trogan ataoajpfeiara* Ttia r a a u l t l n g solut loa 
was dl l t t tad u l t b vatar «Bd axtraetad v l i H atbar* Coablaad 
• tHar avtraota warat l a tam» axtraetad by watar ariiioii waa 
aoAlaad a i t l i tba a r l g l a a l a lka l l aa l iquor . Fraa f a t t y aoida 
( ITS Mg) wara obtalnad by a o l d l f t e a t l o a of tHa allcatlna l lquar 
lAd awtraotloa wltb attiar* A aaim>la of aMtbyl aatara waa 
- e» -
l»r«i»«r«d for can otaroMatOirapiir analysis bf a a t a r l t i o a t l o a «ltlk 
41 asoaotliiuie aad tlia aatara of oyrmtoUpld f rae t lon obtalnad 
^**" ll» laOlomx «•»• **>• ^«tty aold oo«po«ltloa a« 0^^^^^, 13«3| 
''tSt**^ *«**«e| C|g, |» * 5 . 0 | md C^^^^, 41.6 «h l l« tha a t ta rs of 
VCLF Of n . yfytiiytl^l hs«l C^^^,,, 2 0 . » | C^^^^, 8,(J| C j ^ j ^ , 44.6 
and C^^jg, 28,5^^ 
• «d • 
utmAfvm CITED 
1, Siiltli, C«n«f **Progr«t« In turn etiealttrjr of tmtm aad other 
Lofifton, p . I37(ld70), 
a* Wolff, I . ^ . , Soieno9, 154tll40 (1966). 
3« Salth, C.n,, nagtisr, ^ . o . , 'U««« f.iC., Lobiiair, R.U. and 
Wolff, 1 , 4 . , I. Org, Chow., 33tirT0 (lt»0O), 
4 . flhattjr, M»K, nn<l Cralf, fl.it.. Can. r. »iooho«., 44 i3 i l (IdOd), 
9» ftmgtiy§ ^••U, ^^alth, C,ri., Mikolajoiak, ^ .L. , liohaar, u.i^, 
0114(1 Wolff, f.\ . , r. org. Gfioai,, 3611261 (19et ) . 
«• Takofl, T., r. a^<9r. o t l ctioailats* ioo . , 4t i3ia (1904). 
T, Goltoraao, F.L. and ^olilork, n . , i*;xperlontla, 30s426 (I9d4) | 
1. Aaor Olt Choitista* Soe. , 431904 ( l»69) . 
%• KaufiiiMi, 'l.t*. luiil flarvo, .1., Fotto. Solfen Aiistrioiu, 
«7|t4 (1963}. 
9 . RonalS D.P. and Hobort, K«, Phytoolioaiiotrjr, idi395 (1977). 
10. Sal thy f r . , C.R., itagoMMp <I*W. and Wolff, I«A., J. Aaor. o i l 
Ctioalata* 3oe*» 41i390 (19«4). 
i t , Spoaoort ^•^•9 K I O I M B , a*, i l l l lor» ft.w. and &arlo, f^.ii., 
U9l«a» t i n s (t971)* 
! • • ll«J«t ^fK* Md tta9r«Mi4g a , , I , A«or* o i l oiioalwt** soo., 
4S|MS ( I M S ) . 
19, DH4t*9 H.S* and fllldltflht T.F., i» Clioa* 3oo«» 3396 (l»SO)« 
14, AhMdt ^'f I^*0* 7hoalo» A.if.U* Allgarh (1977)* 
IS* Liftliola. 8 .P, and SohvartSy iUM*» J» Aaor* Ctioa. S o c , 
TaiiM9 (1980). 
i«« Idcthatay s.f>.. Setiwarts, n,^. and vomioidt, »i.ii,, J« CIMM. 
So««, lOiS (1953). 
- QT -
if. Pear l , !4.B,, !Cl«l»iin, »• and (;arl«» F,R», Uipld8»8t62T ( l»73)» 
11 . Qagbff ^.O** S«ltti Jr . , C.K. and Wolff, I . A , , J . Org. Cham., 
30I423T (1»03) . 
19. MUcolnfosak, K.L., riogara, ^ . F . , :i«i th Jr . , C.H, and 
Wolff, I . A . , flioolieii. J . , 10SI1249 (1967) . 
ao. Haganan, J .^ . , )?arl«, F.K., Wolff, I .A. and Baroley, A..i . , 
Lipiaa, 21371 (1907) , 
31 . *?praott«r, n . f . , Malar. R., Harber, I4. and itolfflan, H.T., 
rtlooheatlstry, 4t l9S0 U 9 6 S ) . 
22. Gunatona, F.O. and Lleken Jla , M,, Cboat. Ptiys. Lipids , 
41121 (1970) . 
2^. Slnha, S , , Ansarl, .4.4. and Oaamt, i . U . , Chatt. Xad.(i.ouaan), 
$7 (1978) . 
34. fCl^laan, R., P lat tnar , H.O.pnd Spotioar, G .r . , Lip ids , 
latOlO (1977) . 
25, Krewaon, G,F,, J, %oiar. Oil Choiaiata* S o c . , 4.1»a5a (IJtiei). 
^ . Harla, F.lt . , J. \«ar . Oil Chealsts* » o o . , 47»310 (1970) . 
27, Pownliii^, n .T , , tiev. Fur© Appl. Chen,, l l t l 9 6 ( 1 9 6 1 ) . 
i^, Bld4lffMi, Im-^mf 0«ai«(a, "i,!!., iubbaran, M.fi. and Acnaya, ^. r . , 
Ctian. Ind. (London), 93a (1969) . 
29. Qunatoaa, F.R, and Morrla, l«,f , , J. i o l . Food. Agr«, I0i52a 
(19S9K 
20 , Anaart, F . n . , QasI, d .A. , Oa«an, S.li. and Sabbaram, M.tt., 
Indian t, Appl. Cliaai., 94 |97 (1971) , 
31* Sttttli J r . , C.» . , Wilson, T . U , lIlvA, t . K . , Loluar, H.l.. 
Md v o l f f , f . A . , J , Org. Clioa*, a§t2902 ( i » « i ) . 
92* !i«ltli J r . , C.R., Wilson, T.l*«, tfolvin, g.a* and Wolff, I . A . , 
1. 4nor« Ctian. S o o . , i S i l l 4 t 7 ( i 9 6 0 ) . 
9 3 . Morris, t . J . , nolnmi, R.T. and F o n t o l l , iC*t J* Aaar, Oil 
Ohonista* Soo . , 9T|939 ( i 9 6 0 ) . 
• 68 • 
34, Chltlioln, M.J. and lfoplciii», C r . , Can. J. Ch0a.,3d»23OO ( 1 9 0 0 ) . 
35 . OohMinon mid KIwlMiMi, (t . , U p l d s , iOt703 ( 1 9 7 5 ) . 
3«. Ktiknlni^ C , / . AMvr. Oil Cti««l8t«' . ioo , , 5 2 t l 7 l ( l i )7S) . 
37. Q«instoti«» F .D. , nollldAjf, J. A. aii<l Sorl«««our, C.a!., 
CtKiM. Fhys. Lipids , 30t331 ( 1 9 7 7 ) . 
31 . S«ltli I r . , C.R., Wilson, f . L . , 9 a t « s , H.». and Sobo l f la ld , 
C.R., f. Org. Cli««., a7t3112 ( 1 9 6 3 ) . 
39. Salth f r . , O.K. and Wolff, I . A . , U p l d a , 4 |9 ( t 9 d 9 ) . 
40 . f4Kttialtt, S . P . , Ciiaa. Ifi<f. (bondoa), 349 (1954) . 
4 1 . » l lAy, J.R., I. Cbatt. S o o . , 1346 (19S1) . 
49a .Po«« l l , R.O., Swlth r r . | C.ti. and Wolff, I . A . , J. A»«r. a l l 
Ch»Mltita* S o e . , 431165 ( 1 9 6 3 ) . 
b .Powel l , H.G., .'inltli J r . , C.H., Clasn, C.A. and Wolff, I .A. 
I, Org. Ch«M., 30 i6 l0 ( 1 9 6 5 ) . 
4 3 . Gunstone, P.O. and Saaly, A . / . , f. Chan. Soo . , 3772 ( 1 9 6 3 ) . 
44 . Morris, U l . , i . Chaai. Soe . , 5779 ( 1 9 6 3 ) . 
4<5. Powall , ! ) . 0 . , Saltli J r . , C.K. and l o l f f , I . A . , J . Org. CtieM., 
3t l52« ( 1 9 6 6 ) . 
46 . rowal l , H.G. and Sailth Jr,, C.ft., Choai. l a d . (London), 
470 ( 1 9 6 5 ) . 
4 7 . Kaoffli, M.F. and Starlla, 14., Fhrtooliaidatry, 16tl34 ( 1 9 7 7 ) . 
4 8 . Krt*«« ^* Md Irena, D. , i b i d , I6 t l609 (1977) . 
4 9 . Baliainioa and Klalnaa, R. , 14pi da, 10|703 (1975)* 
9 0 . S«ltii J r . , C.R., U p i d a , 1|368 ( 1 9 6 6 ) . 
s i . ffaan, l«i%», J* Cliaa* 8 o e . , 313 ( 1 9 5 2 ) . 
5 3 . Morrla, L.J. md R a i l , 5.W., Chaai. l a d , (London), 32 ( 1 9 6 7 ) . 
9 3 . Jarana, A.V. and Hopklaa, C.T. , TatraHadron Lattars , 2167(1968), 
9 4 . «iorrl«, L . J . , MaraHall, tt.O. and Kally» V. , Tatrahedroa 
U t t a r a , 39t4a47 ( 1 9 6 6 ) . 
« 09 «* 
S«bli«r«Ot ««, #• Aaar* O i l 0^<i«t«t«* Soo«, S3td98 ( l97d)* 
S8« ^taiAdy li«0», fta««ia,^ S«K« Mid Osnaa^ ^ . l i * ! <I* Sol* Food 
Agr io . , 8it37a ( i97S) , 
37. Hiioidii^ S , , 3 i i ^ , M«, 4&aad|» 4«U,, Aasarl, A.A, and Osaaa, 
9, i i , f r o t t o S«if#a Aaatrlob ( t a Pr«»a)« 
fS» Aliwidy M.II.9 lahisffila , s,»Km$ AAAad. I . aad Otaaa, S»M», 
I . So l , F*ood J l i r lo«, 30t«34 (1979K 
9t« Sirtt l i tt*t C.R,, Mi«eo. i . ,U, , lo l>«l , H»r. aad ^ o t f f , X.A. , 
6 0 , ftl«l«mi, R«« 1|^#ao«r| 6»F»« Sar lo , F.fl. Aad Ml«selilag« U.J, 
f4pld«i, 7|660 ( I t t a ) , 
H I , .'^wltli I r , , C,H,, l iadr lg t t l , R*V., i o la lede r , 0.» and i ' l a l t ne r . 
ft.R., t b l ^ ! , t2|T3e C l t t T ) . 
63* ' l l l l « r , »• ' ! • , ^n l t l i J r . , C.i t . , l a i a l edo r , IK, Kleiisan, H, 
«mrt »foliif«ddffir, W.C, t W d , 91928 ( t ^TaK 
03. ^ f t» f r i i » l , »-i.V., '«|»^o0r, O.F,, P la t taer , i t . l ) . md .^oith J r . , 
^ . « . , I M d , t2f403 (197T). 
M . Mikolalesatc, fC.C««, S t i g l a r t n . J . , Sai t l i J r . , C i u , « o l f f , i .4« 
ai9d Bataa, U.S., t l ^ l d s , 4 t6 i7 ( l t 6 9 ) . 
9$. So ig ler t D«S., miiota|tt«atc, C.L . , Sa i i i i l r « , C.4. aad 
» o l t f , I .A . , Cli««. PUT*. Wi i l da , 4I14T ( i t T U ) . 
#§• K lko la josak i S .U f Sal t t i I r . , C.a. aad r jar lcs, L . t . , 
Bloolioa, It0|ili3r»* Aota, aiOiSOS (1970}. 
«?• i(l«% u^tdo, sttta (tttoK 
«$• Ido»» IMdy S t S U ( 1 9 7 0 ) . 
••• iitfeoi«|«s«kt K.Uf Sitttk ir.» e.a.f tMd» itadd (i97i)« 
tOldt i ( i9Tt)« 
7 1 . Soif tor , D.S.f l U d M U f t d l (1974), 
- 70 -
ra« OkMrlMf O.f A U , Q.G« M ^ OMMA, S«M«, CII«II« Imi* (t«oail<m), 
SITS ( t » n ) , 
p^tooiiMdttrr* istisee (t»79), 
74* Ktndtif M.K, and Randfopaaiiytsr, C , J* A««r* Oil ChoMistt* 
?»• BittUr» (3,w* and Butl»rt ^^^^t ^aiur*, iSTiTSO (1»00)« 
7A, Rtttlftr, G,w« «tid Conn, g»E., /• Biol* Cli«««, 330tie74 (1994), 
77. r t o r l t l , A. jr. «n<l Hm^ J»si., J, C^onatog., 3ai7di (1903). 
Tn^ 6«orftf r*«^ «« Sovorson, P«H« and Fro»»«a, J«P*« tbld«, 
4d|7S (1969). 
« 
70. Soiitiltot X.g. imd »uoicor» r,., ibid* 40i3l7 (i»7a>. 
BO, nttm^ C.H. m^ Sehlm^^ u . , Up ids , $ i6 ia (1973). 
and mt(»<)«'9, »«A., I b i a . , 4t357 (1969). 
93. Siia«tona, F«D.| ii«n«cMa<t« g«G«« SeHulor, il.« ^prlaisaourf 
C.H. an^ (Mrs*) Vedanaif<is«"f ^t.^i., Cliett. Ftiys. Ulplds. 
t4tfll (197S). 
<93. itarrta, •f*A«, M«in«t '^ •^ ^^  '•^ ^kau, «j.l«., l . Aiaer. o i l 
cmoMlatt* Sott.i 401718 ( ld63) . 
94 . lifovardt 0,A* attH )i«rtia» A»J»P*» aie«lia«. j . , 46»933 (1963). 
95 . Morria» U i » t ( » M « Xtt«* (boadon)* 1338 (1983). 
88. 8M«t t , a«B.;0«llMt li»8«J» mA PattUrt r«B«g J. Aaor. Oil 
Chmlata* 3o« . , 40ii§d ( i lMt) , 
87, Kangoia, ri.S.p IMd.^ 38t708 ( i88l )« 
88* 8«r«tt» C«!}*| DallMi il«S,<l, and F«dlar» i^ *8*t Gliaa* in<t. 
(London), 1090 (1988)* 
89* Horrtst ^•^•* i b i d . , 1338 (1983). 
90 , do VHoOf S« and lmtrim»$ a«, fo t to Solfaa Autr loh . 
88|738 (1983>* 
• T l • 
9 1 * Horr fc , l**l.» 1* Cfiroantog.t l a tSa i (1963)» 
9 3 , r r « k « l , ^ . ^ . t @vafi» C D * , !<os«rt t l .A , , i4«Coiiael| U.G. 
M i l Oovsa, f . C , I . A««r« O i l Otiowlsts* Soo . , 38 t i30 ( l » 6 i ) « 
flutford S e t , , 14t4A3 ( i 901 )« 
94« P(»!>ov, %., 4 i t a e r , l«» Uanltov, U« IMK! Cboliatiov, l>,, 
!»«•• Prime, Crop* Orac.f 10|395 {19d3)« 
9II« d« Vrt««» I } , , CiicNa, I i i d , (kondoajt 1049 (1962)* ' • Aner, 
o i l ChciMliits* Soe«, 4at lS4 (1963 ) . 
96 , SMlth Ir»» C . i i . , 'Alison, T .L , D«t«s, a. n* and i o h o l f l e l d , 
C.R. , f . Org. Ch»«., 2713113 (19«2 ) . 
97 . i^lwa, T.lC., Uknlajemilc, C .b . , iiturla, r . U . and i i o l f f , 1 . 4 . , 
tsial. Gn««., 3311739 ( 1 9 6 5 ) . 
9 9 . lane* , ' \ . r . . Ins 'niethods of SJloeHanleal Analysis'*, Vol .Si 
f^tdttftd by n i i e k , t^. Irttaraoldnoa, Mow York, p. 1 , 1990. 
99 . r«gil««on, a . i i , , I n i foplos lo •bl>l«l Ch««l9 t ry* , v^ol. i , 
'^  fit tod hy Ottnstone, P.O. , bogoo Prooo, Uoadon, p. 107, 1970, 
too . nof f l ta t tor , H . l . , ^en, M. and liolnaa, u . r . , I . A»or. o i l 
Cti««l«t«* Soo., 43t37 (19SS). 
1 0 1 . r.tm«ton«, r . D . , I D l d . , 30I4S6A ( 1 9 7 3 ) . 
lO f , Salth I r « , C . i i . , ffllAoa, f . b . and Nikola)osak, tC.u., 
dtioii. l a d . (tfOsdoa), 339 (1961 ) . 
103. Wilson, t . l«« , sal t l i J r » , C.ft. and s41kolajeKak, iC.i . . , 
J , ilaor. o i l Oii«Blat«* Soe. , 3Si690 ( 1 9 6 1 ) . 
t04* Cor««ft l t t«. I*A« and SI IOAO, a« , Ckaia. l a d . (bondon), 
134« ( I M a ) . 
108« Ml«a« T«K,« ^« ilaor* O i l Oli««tata' Soo. , 401309 ( 1 9 6 3 ) . 
lOS. S ldMqa l t I *A* , 0««an| S*il*» Satokaraa, »4.H. and Aebaya, & . r . , 
J . o i l T««ti. Aaaa« (Ittd&«)» 1|7 ( t » 7 a K 
I07« Qasl, Q.A,, Oaaaa* S»li» aad »ttMw«a« M.u* , i b i d , 3 i l 7 (1973) . 
109. Itfoa, t b t d . t 8 t t t ( i 9 T 3 ) . 
- ?2 • 
t09* A«feif«a«i«. 4 .A*, 0«a«i i , $*]t4, A » 1 SabliMrMit »!•({•, i b i d , , 
Ti38 ( t 9 T 9 ) , 
t lo« Ah««d, F . , AhMftd. si.u.y ^1««, A,y iiinlitt, --i, «ad oaaoa, 3 , 4 . , 
I M d . t S l3 (19TS). 
i l l . initady F«t ^uaAf itf.O,, J^Mid, U , Aasttrl» \,A», and 
Onmrnitf ^ .^ . i P«tt« s»lf«Q Aitttr loh. , S0 i i90 (1978) . 
113* i^ttsntiit ^'^'f t^tA<>» ^•^•« Sinlia« ^,, Misarl, 4,A. and 
0»«flM, ^ , ^ , , I b i d . , $0»225(t9T8). 
t l 3 . UttAaio, ^»f Mastrullsti, Hiwad, y*U., Ansari, A.A. aad 
Onaan, 4.^i.t J* <Hl Ti»oh, Aaaa. ( I n d i a ) , 9 i33 (19T7), 
114, f)i^ti, yi», AhAad, Mi.i,, r a t t s a . l . , Aoaarlf A.A, and 
aa«an, ^.vt., Ib id . 9t38 (1977)• 
I t s . \ltfliad, ?4..^., \li«ad, Mi.O,, uiaarl , A,.\. aad <)«iBMa, i . 4 . 
P«tt9 ^i«lf«n tnatrloh. iOi 01<) ( t ' i7S) . 
l t d . IfiNiad, »4.Si.y (*4r«. ^ ilntea, i . , ^««{f. a . u . , iti!!iarl. \ , A , 
anrt onnan, s.^l.» I. >ll Teoh, ^ssn. ( i n l l a ) , t*>»6 (197S) . 
117, Of f la t at and t en ta t iva oathoda of A««r>^iiL Cheoiitts* oao. 
I l l Rdltlan (1971) , 
119. Hoaal, ^ . i^. , ^*rt»bara«. Mi. t, and %otiaya, s t . i . , I. curuaatog. , 
IftlKlS (19«4) . 
119* *9«abbarao, « • , Rootti, M.w,, Subbaraait Ml.M. luad Aohaya, ^ . r . , 
tt»ld.« 9t39S (1963) . 
i a% ^arta, F .A. , Volf f , I . A , , a t . a l . , J . Aaar. i>ll Cli<;ia|ats* 
S a o . , 37t4S (1980) . 
l a i * 9afif|itt«ii. w , r . and Jaalaaoa^ G.3«« o i l and Fat l a d . . 
• ( 9 ) 1 1 8 ( t 9 a i ) * 
i S 3 . S U f a r , As md Vm t«i>oii, 4.^ MtUi ( 1943) . 
133 . r a l a a , r .« Oaada* M. aad L l ^ d , w . a . , «f« Aaar. Oil 
CHa«l«t9* Sae.y 34l37 ( 1 9 4 7 ) . 
134. riafaaaa, 7«i4«| Sarla , I'.K. and wolff , I . A . , U p i d a . 
3l3Tl ( 1 9 « 7 ) . 
tSS* Ktalami, ft . , Earia, F«». and walfff, I . A . , J . Aaar. a i l 
Chairtata* S o o . , 41t459 ( 1 9 8 4 ) . 
- T3 -
laA. no«mins, D«r,» RAV. Pure Appl. CiiiHt*, l i t 196 ( l i l 6 l ) . 
laT. niidin, F.A. , f. A««r. Oil ChoMlalt* i o o . , i i S 6 9 (1905) . 
129, <4«ntl<iy, S , 3 , , •Fatty 4oi(l«*, edi ted by ^nricloy, iC,.s,. 
tnteraolenoA ^ubtl(shera» Ino«, New York, p* 5 3 | 183 ( lt»du), 
139, \ l l l l e r , H,^, , r.orle, F.??. and t o l f f , I . A . , I . Aaer. o i l 
Cheolflta* ^tus., 43tSl7 ( l»AS) . 
n o , ^fitcolafexRlc, « . L , , 4»it!i J r . , C,«, and i folff , 1 , \ . , 
r. ^««r. o i l flhemlsta* ^^oo,, 43t 339 ( 1 9 6 5 ) . 
n i , ^irl«(Sf n.P, i!i»d Uoplciim, C.V,, Can, I. Utie«., 43tia3J (iJtJ?;, 
113, Chlaholn, \I. f, nad lopfelna, C,V,, I b i d , , 33t333 (195T). 
13?», r)«vis, "^.s^,, Conroy, ::, \ . and ihak«speare» M.... , J. ^mer, 
o i l Ch»»il9ta» ^oo . , T3I124 (1930) . 
134, larborno, / , n , , "Pfiytoohiwaloal ^4ethod»», ii^dited by aftrbarno, 
I . ' l , , Cbn;miin md t a l l Ltd . , London, p. 4 3 , 110 (19T3), 
135. ^ioCloakoy, r , \ , , "•Topics in Upl<« OheaUatry", v o l . I , 
edited by Gunstone, F . n . , Chapter 6 , Uogosk I'ress Ltd . , 
I», 369 (1970) , 
13<), litidxllclewlos, $Ut U|eraaal , G, and i lUsuas , U. i l . , 
<*Masa Speotroflietry of orsanio Caapoonds*, iiolden Day :ian 
Franol^oo, p . 691 (1^6To). 
137, C h r l t t i e i W,w,, "Upld Analyaii". ed i ted by J h r i s t l o , ii.W,, 
f>eria«on Preaa, Mev YorK, p . 96 (1973 ) , 
139, Chr ia t i e , W.w,, Gnnatone, F.D, and Frent ioe , t l . a , , i , Cbea. 
S o o . , S76S <19«3)* 
139, ^mtth tr,f C .a . t l t t laon , T.t«,, Miwa, f . K . , ^obel , i l , , 
L ^ a a r , r i , u and Wolff, t .A« , J. org* Che*., 36i3903 (1961) . 
140, P e l c l t i^ «» "Spot t e a t " , Vol* i , 4tli e d a , , Mew Vorki 
l!l«evter fubl l sh lng Co. , 369 (19S4)« 
141, Of f io la l aiethoda of Analyals of tlie Aaaooiation of O f f i c i a l 
Agrienltaral Choalata, 9t!i £ d . , 393 (1960) , 
143* Hiwa, ? • $ . , mitolajoaak, K.L, , car le , F.H, and Wolff, X,A,, 
Aa«?l. Ctiea., 3311739 ( i 9 6 0 ) . 
PWIT I I 
<•){•' B - AMD /~-«nMOxyALKr:M<llC ACIDS 
- T4 -
mmm-.TiGAh 
nmi%eti9tm of Fatty 4qld«i 
In r«e«»nt vomrn out of the many f t e l d s of argaato 
Cfi'»"<tl<itry, fntty aoid oH^aifitry has assuHifttl paranoutit iaportatioe 
<tM« to n vart!*ty of r<»naons, \9 In oth«r f i e l d s of Orgimie 
'^ h<»<nt'«try there has b»0n « taovonwiiit «ir<»y frosa claH«>loat prooe-
«fMr«»«« of d«>fr««1«tlon to an laoroas iog r«liaiio<j on physloal 
nro©<»#ltire9 which ar«> ssiiloly spootroscoplo , Th® growth of 
f»h<»«lon! r«aetton«» to |»rep«a>e fatty aold darlvat lvoa has bfton 
r«nt«f. 'odftrn fatty aol«1 cho^ilatry 1« a po-st-war Jov«'l'>fjaont. 
«;tno<» "?orl<l far II with th# aval l a b i l i t y of npootral Instrumentti, 
«ore ®ffort« have baen directed to the )«aohanl»ffl of foraatlon 
anfl r<paotlon of uii!«aturatAtt fat ty aol<l» and to the syntheisla of 
hli^hly oottplftv «ol<*4}uli»9 with tenowa and contro l led stareoohomlatry* 
Th« unltittanaaa of tha «ttruotur« of fa t ty aeld aoleoula I lea In 
poRsaaalai; an airtandad non-fiolar hydrocaroon chain ending 
« t t t « « t « t y In tha axtraa^ly polar Ottrbcxyllo a a t l t y . In f a c t , 
th la oantra i t In polar i ty I s «alnly reaponslhlo for a imii^ar of 
ttiMattal propartltts axhlMtad hy tlio«« rhuat chaa lea l reaotlona 
of natural long-chain aelda ar« a s a a n t l a l l y thoao of the oarbosyl lo 
Urmipf tlia o l a f l n l o double itoa^ and oeoiuiloaally a s^d-ohaln 
oxTgenatad funct ion. 
- T5 -
Altmoafh tri* stttdx of nntural prottaotn has mivivfi* been 
a profldnont part of organs o oifmiatry^ f a t ty aolda bavc not boon 
hl«^lily oonnl<1er<i<l tn ooaparlaoa wttte tiio aore favoiirod oarbo-
fisrdratQSy imnprvin&l^n, and atlciiloldls, to mention only a few. 
n i s tor to f t l l y , organto ohtFtiiaitta oreforrcd those eotapourtdsi whloti 
o^Mlf? b# rt»aMly l«olflted In a par« 9tat<9f mtd th i s g0a<irally 
l«af»ll«rt thnt tti«iy wer» oryatnlltn® »iolicla or v o l a t i l e li<|Ui<lsi. 
th«» fa t tv «ot«1fi dt<t not ®«»»t tU«,io c r t t i i r l « | and. In addi t ion , 
ao'<t fatty eosi'^ioiimii woro coo^l^Jeredl ta be nlxturoa of a SMAH 
rnn%t> »f nai^m of iil»pl# s t n i o t u r « , 
?'*il ^  I** oo looi^or trtio* 'low chroanto raplilc aad »,>0Ctra» 
•^Rfniio }>roo«?!«rff«» a-'ko these laixtiiros easy to Uaotilo and study* 
<vr>r "SsVJ natural fat ty aolflu wr« now Itnown, and tilocfiefaist^ 
oonttminl ly «i»k <|U«»!itlon« that pres«nt intoroAtlng chall0nHt.es to 
thtt orftunlo ohomlsts workinf In th i s fir^ld. Mevortholoss, and 
4««i;flt« tho 3any oiootinga organltad by the Aocs and a l l that has 
baen writ ten tn the SO TolnMea of the «iooiety*a Journal, there 
i « s t i l l a lo t that we do not know about the oh«'«l^try of f a t t y 
aolds* There has been a eooeeatrat lon of stndy on a few «»lcls, 
en oh as o t e l o sold and l l n o l e l o s o l d , and I t has been fonera l ly 
ossnaed that what was t m e of o l e l o sold hold for other oottoenoio 
aolds and that what was trao of U n o l o l o aeld held for other 
oolsrettolo aolds* This suiy h# «o vHBiett wo oonsldor the gross 
ohoaloal hohsnrloar of these oos^ounds* I t i s l o s s Ukoly to 
hold for those physleal and h l o l o g i o a l propert ies whloh are wore 
- 76 -
i»T»e»oifiea1ty (l«pt»fidont on the tibapt of tlie wtiole aol^oule and 
on tbm ooa for nation I t «»WJM«9 at the itoH«?nt o f i n v e s t l g a t i a a * 
During tho past two dooades l i p i d cboist^tn hmm boon 
ongai^od In studi««s ^tini^,n*>-d to learn »oro about fatty aoid 
ohf^aiistry, rtje dovolopmont of powerful magn«»ts and of Ul«in 
f r«^  <Ki «>ncy fl MPI ( t o o , 22 > aoif 3<ia Mat) has enabled tht* produotton 
of hlrfhly roH )lv©d ^pttctrrt r^pleito for s tructural i a fornot lon , 
'ttfi a 22^ ^tHm «pf?«tro««t«r, alnio^t a l l of the 3t l«aia®rl« 
0i«t«decfinoati»9 ©an b® *U«?tif»iyilah«d, Al«»o, icnowlodgo of loug-
rnfl?» d««*il«»ldin:? «rf«»ot'« now nllow«9 pr«>i<liotiosi of tUe J 4'4Ji 
«inp>otniBi for nlaost tiny nnsnturatod fat ty acid • ' J UH protaiaes 
tn !irrtv|«l«» not f»nly ^tructurnl 1 nff»rtantloa but filsu «»vifi4jnc« of 
confornjutlon nn<1 * mobility* of t*if» aoyl chain;* In l i p i d bi layers* 
nn<i ohrofliatosfrarihy Isa of cotir«te a great h(*lp, ami in no® baln^ 
i i s d oV'vn f<»r C'^anlw* «olooule« saoli as tr l^lyoeridea wi tfi 
noloioular w^tii^tits of t*><>0 iwid id)OV« • »o als*o arts ooluwi ottro-
»atoi!:rAoby and thin layer ohroatatography) s i War loa proooduroa 
wlitob poroitt aoparatlon aooording to ti»e degroa of unaataratioo 
art part icu lnr ly naof^il • 
Oaring tbo lant fan yaars* i n part ioo lart new and i n t a r a a t * 
Ing raaotioBM of fat ty acids tianro b««ai noationod that provide 
aaw routa to tb« synthesin of a • a r i a i y of fa t ty aoid d a r i v a t i y a s . 
Tho rooofnl t ton of aoiqaa pliyaioal and oboadloal prfl^artias of 
tliaaa fat ty obonloala «»d tli« t raaa la t ion of t l i ia kaowladga to 
- TT -
{>rflOtlest ttp^Uontioas hmm m s u l t ^ d i n a«« fo r tlitt«e pro<Met» 
i n »am»roii» iQ(taiitrl«!« of tlie wo r ld , gxo«pt fo r toi ig-oli«i i i 
ftllpteatte iii itarAt#d hy^rmmrbnn*, f a t t y eh^MleAls are usofUl 
^*<temn9« th0y mr« ehiAttloalljr mmUtied f a t s , ! •«•« tu«s« are 
f t ro iuet* l a whioJi tile f a t t y etaaraotar Uem t»«eri alterecl to prar ida 
proper «o«iitoti»atlon af tiydr'jprioble «ad i tydropti l l io oUaraoter la l ios 
ra<|ti1 rati f o r a n|>«^alflo «»«• Tli® Jiydrosyl group, doable bands 
iMi<J '!»8tar llnJcftga In sav@rat a l l s orovtaa reaetlon s l t i j s far ttie 
nr«i>«ratloti of isaay u^af i i l ladi t tat r la l dter lvat ivas, 
fho* tli«» frowtng rteamod of fa t t y ©li.'aleals a» I r t tar^edi ' t te 
raw a iatar la l f of tn ' f t ia t r la l u t i l i t y hnn aow dlv«rt<»d tl i« at tot f t lon 
*»f o i l oh#®it!5ts from t l i t « i ia ly t ton l a-^poot of i ia tara l fa ts t'> tSie 
eh«»ii«t«»trv of ttnamifil fa t t y aetd^ and t t i « l r novel «li?rlvat4v0s, 
i*M'« o r loa ta t l on t n r«««ar©h ot»j«ottir#8 laolad«s* th.» ntudy af 
fAt ty aal(! raaet lont wi th r««|>«ot to ttid oo«ibination :>t po lar , 
t» t«r lo, ooaforciatlonal MI4 a«l$htiQtiria$ group Qffaotd. A l l l i p i d 
afi#Al«tfl eoavarsimt tdlt l i <mrr«nt davelopawMita mutt l l t a r a t u r a 
wtiara tha v l av that witbOMit t l ia i^lonaariag vorlsa of bai i la l ^warn 
(TT<|%), tooldns {Ciuitt«a)t Uata KanfiMWi (aarwaay) and Quniitoiia (us) 
I n f a t t y aal«i o)i#ii4«try« t l i l a toranati a f aa t i i ra l products would not 
ii«r<i i>a«n at j a r wt tti ttaa otea«i atrjr o f prvta laot aarlioiiydratea, 
mid atarolda* Tti© raa«iit a o t i v l t t a t t a tlia «ratt of f a t t y aoid 
ahettl«try ara <ltr®at#d towards f i va aajor araaa of lsvaat igat lot i« 
T \^A 
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c t ) n^tffiotion Mid Iwolation of uimattal fa t ty aoids by «od«ra 
t # e l i i i l <}»«>• 
( I t ) ^tniottjre<«ettiol(l«tlon by analyt ica l t e o h n l ^ e s mMoH ms 
U.V, , I . R . , "^ f^t, ^asa and GU:, 
( I I I ) ^ttidtdA on non-olaf^tslont r@aotlims of l e s s famil iar 
fa t ty aol<l^ with re-^poot to ttio «itereoctt»flii»try and 
r®actI on neohnnl-ms* 
( Iv ) Irrrentlgatlon on glyoerldo ntnioture of aatural f a t s mnd 
raodlflod fat i* 
(v) ^t«rtl^« on fatty ncId metubollnffl and bi o;«ynttiesi'i» 
h ««»irv«»y of th«i «arly llterittturi* rr»vf»al5* that tSie r e s u l t s 
nbtfll«i«»<1 in f1lffr»r«»nt tyi»«*« of oxi'»/itl(»ii ^jtiJlt"* havo led to ttie 
intf iror^tat loni which «r© eonfllotlnff «« far a?! the eaoohanista and 
stereooh-^mlsfry nre eoncertiod, fhe aiu^y on ttie oours«i of ooafi«» 
furatlonat ohnnges Involirad In g lyco l for«atloa v i a the l a t e r * 
ti«d|ata ttatohydrlna and oviranaa have l^aen aiada by a mialier of 
worliera, Thu |i|oaa«irlag work of Swam • • on the reaotioaa 
of fa t ty aeida eont t t ta taa tli« ft rat i^atoNatle oiiawioal i a v o a t l -
f a t i a n on tHa atara^alMrtatry o f fa t ty aoid oxidation and hjpo-
lialtmaaatlon r«a«tloaa« Ba ^rofHMad • raaotiaa aaHaMi «iitott 
earralataa tHa aoMflcaratioanl ratat loaablp l a tba aonimiraion 
of o ta to and a t a l d i o aatda to t l ia lr oorraapoadlag glyoola v i a 
thatr hal<MQrdrtna and apoildaa* A ayata«at lo atady of the 
oxidat ion and lirpolialogMiatloa of patroaalaato and patroaola ld io 
aotda onrriad o«t toy Faroo^ and oo-irorltara^^ and iba work of 
- T9 -
noomi j ^ JSl* <*n «rueio and braas idlo aolds iiave ^lv«n rurtii«r 
•im4»rl««fiitRt fivt(i()iio«ii in fftvour of Swera*s rotiotioa soiieaa. 
In the renetieins of n aralocule witu at l e a X two fuaottoaai 
frmifi*, thori* t J^  atvaynt ttie p o « s l b i l i t x that r«aotlofi at oa« 
ftinott'^nat ^rmtp aajr b« tnftunnoed by the soooad* rtiiti Influenoe 
w i l l d«T>«a<l unon ttin nntura of tli<i« iieootid faaot lanal group and 
on Itss pos i t i on with respect to the f i r s t . For i;xasplef l a tite 
r«««?tlon« of lon.i-ohaini ^aitiirs oontnlnlu^ the hydroxy alkdan 
•^vrntftm - (J I^«CH(Ca_) Ci(«M)- i t has boea dlsoovored how react ion 
a n 
at th« dmible bond aiay bP lnflu«ncml by tho nearby hydroityl ^roup 
anrt ho« r^aotton at the hydroxy! group oan be <sffoct*»d by the 
<1'i*tbl«* hanfl mvl hov«, in both oaKe«i| th® lnt*9ractlon d«!p0ut!s 
ttarlCAdly upon tfi0 nui«bar of nethylcmc groujia b<>twiM»u the double 
bond mi*1 thf* hydroxy I grotip and 90«<»tlai«» on th' o^«i f igurat ion 
of th«> donbtf" bond, fheaa s t u d i e s hfaro led MH to new typos of 
fa t ty a d d darlvatlvaa mA to raaet lons of pot^at la l value for 
a n a l y t i c a l and dtafaoat io purpoaaa* ioanniiii, of the llt«»ratur0 
ravaala that wit of ttia ttamr liydroiQr allcetta luslds studied so far , 
r l o t n o l a l e f 12'-hydr»3Br'»f||»'^-»oot>aaoaoolo) and iatorlolnolalo 
(9«4iy^ro3gr«et»-t2*ogta<iatta«oto) aelda ara tlia onas whlcrh ha»» 
baan atttdlatf in •««» d a t a t l . 
f a t t f Mld« aad ttiair darlirattves raaot with halogan 
oiMpOttada in s M i t i o n and aaHatitntion raaot i o n s , fho for«ar 
inottiiSa tlia addit ioa of halof an, liydrogan hal l da and hypohaloua 
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Aefd* to utiffnturntcKi o«»ntr«s, wtilt« ti)«» subati cutlon r0aet loa» 
Innlnd* t>i« replnoe«ent of hydraityl group* already presont or 
of hy<1rog<»n ato«« In aotivatod metiiylon© groups, rUe l i t e r a t u r e 
eontalne eonf l lo t l i tg reports a«i to tUo i n t e r a c t i o n of v i c i n a l 
arlvools and hyrtrofljen broaide. Althoti^h a nu.abwr of workers 
*inv* !«it«<!t<»<1 ttm react ion of v i c i n a l dihydroxy ooapouads wiib 
hv «roi^ *»n l»roal«1« In ao«t ie aoi <, th« rosultw roportod ttie forma-
t ion of <1ibroat<!«»sj or ar!((»toxy browlcles deiientiing ujion ttia ^ 
eon^it loni of the reac t ion , 
fJ In 11)31 %ers reported trio preparation of bramaao'3toxy 
aol'H by th<» action of hydrogen broni^e jwid aort ic iUibydiiae on 
^lol «oi!l«i *1i»rlv*»r! fro$« unnaturatod .^clda. Alttiotjgti in tho 
n«unl q«n»if», these broaoncetoxy aold** are not o l a a s i f i e d in th<» 
gronn of oxvsteaatod aoitN, tht^r 1 apartanee Ua< been roall^ed in 
id the «iyntHo«?i«! of these aoids • Uu^ bromoaoetoxy ac ids can be 
l»repar«»d by the l e t i o n of M-broato»uoclni»ide and aootic acid on 
atkf^nato ecida or by react ion of hydroigen bromide o« e^oxy aoid»« 
I T lid 
followed by ae#»tyIation, Alblt«ky and Hitoll jjt j»l. reported 
id the f o m a t i o n of aoetoxy broisides* vltereaa -icmdar and 
*tunadieelcer e la i«ed for the i d e n t i t y of dibrottides* .^«es and 
21 
flownaa ehowad that avail at higher te4i^>eraturea the prolonged 
act ion of hydrofea brovide f a i l e d t o coavartc< j p - g l y c o l s 
eoi i^letely Into the dlbro»idea» although t h i s oonveraion rapidly 
ocourrad in the praaeitioe of sulpteirio acid* Afterwards l u l i e t t i 
32 
and vteOhle have observed that aulphuric acid aay he replaced by 
\ 
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pho^tihorto aoid md r«rth<?r that v i o l n a l d lo l aoia» are r«adi ly 
oonv«rt*»d by hydrogen bro«ido l a noiitlo aold at rao« teatparatura 
inta aoUoxy broadd«s, which on further treataant with a loohoUo 
f}Ota«ih g«v« the darlratl (»p<>xldes« 
In vi»w nf afor«aieatlan$><) r«i5«>rt» on hy<lro^«n hroaldo 
r*»«ctlt>fTi, a s e r i e s ot d io l «ct<H w(f»r<» s t a l l e d In the author's 
^phnrntorv, immnn nn^ \hn(*fi lavimtl,<ai<»ii thf* ro«et lon of 
hv?rf>?««»n hrnmitf^ In aoutlc anhytlrlda with thrtyo- and e fy thro -
11,14-'HnvHroxy hoh»nlc aolftii, rh«y repart«^d ths? foraatlan af 
wn »»Hn<>ri«l minor pro'tniet, 13(14) kptobehonlo aold b.»BlJas the 
<»T»»?*etf*»' hrintaoaewtosry <1»rlvail*•«»», iddlt lannl su^i^iort t'> thl« 
ob^Arvffiffrtii *n«4 ohtalrtfid by o •similar r<j«ett;w «»a tuv^  ^.tycots 
34 
'>r r»«tr ?«««»llsilo md n*>tros*»l«idic aolds • 
!n oont |n««tlon of th'^ a«» atudltis authar!» ulna lnv<*atlgat@a 
t»t«» action of hyilro^oa hroaldp oa a t«r«lMiil g lyco l aold, l 'J»l l* 
dlhydro3cyunda(Danolc aold . In till ^ onsa tho raaot ion touit a 
4 l f f»rant oatirfte fro» that obaservad l a the aon-termlaal d l o l 
«ol<l«« In t h i s react ion tho ^jroduats Idea t l f l ad wore only one 
broflK>ae«toxy (lO-Aoeto«y«lt«-4>rooioimdaoanolo) and u dlacetoxy 
4l«rlrattv«* 
l leeently Barnard and oo-vorkara h«r« atudiad aavaral 
v lo tnat d la la vtileh raaot raiildly with SM-mydrdgao broalde In 
iMatle aald to afford v l o i n a l moetoxy hronldaa in a s c a l l e n t 
y i e l d . They have explored the «aohaiilaai« aoop* wid l l t t l ta t lona 
« 92 • 
o f t h in r««eti<ra, rh« «)ratli«»lt of aootojy bronldas f ro« v l o l a a l 
41otii by th in attttiAd In tior@ oonvonieiit thaa the two-step 
^1 2T 
Thf* ffleehimtsia for such roaetlons proposed by .^ernnrd ^ a i? 
tnvolv»»9 iionoAO«tvlntlo?i of the d i o l , oyc l l xa t l on to a l »3 -
<lloxol««i-3-yltusi ion ( I I I ) and cu l ture of th is inter»e«liate by 
t»rofltlf!i» t o n . fh« ««<!hf5iil u^-j af the <4_i< d l o l ( I ) i n t o tu> trjuis 
ac*»t07rv hrowtflio (TV) i •? therefore forawlated as shown i « t ' i ^ . l . 
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Ta tli» |>r*ii»iic« of bro«ia« ions tHe later«edilat« ( I I I ) i s oa{»tar«^ 
hf SM^ sttaott to glY« eoapoand (IV)* The lc«y • l e u I s e y o l l s n U o n 
of pr'^trsnst-^ eig-g-fteatoiyeyolotwyiiaol to tlm a-awtbyt (ol»-4.S'» 
t«triiaiet»tyt«>a9)->t|1-fft0votwi-'3-yllii« loa ( I f ) , l a £oii«ral« tb i s 
e«in only ocoar rpusdily wlien « hydroxy i,?ro»p aad protooatod 
«e»to«rv-^r<>(»fi are protiaAto, an«J fornatlmt of th« planer f l v e -
m<^w^f:rt»i^ riiw ( n i l i^ not Innedled by otiier conforaiational a«n4in<i« 
wlthttt t h i s a p a s i e s . The l a t t e r point eii(:|>lain» ttia fa i lure of 
jU;an^-Qyolohes««»«-l,2»rtlol to y i^ ld a 3-«i#ttoy l<»( traaaHl .S-
t«tr«aMithylRn»)-tt.1-rllO!r>l?^ii-3-yll«na i o n d t ) and d«rlv«>a aoetojty 
brm«t<ip ( n I i . 
This has baffti i»stabli«li©<l by iclo(«tio s t u d i e s , deteri;4iuat|<m 
of Mnb«itrn»« st«r«o?io<»olftolty, and obsarvatioa of iiiterai<>iliute 
i^ TTI> by \'"i5f •«DfK5troseopy» MionI taring raaot lous by t h i s teotiuiqiia 
whoira th«t ao^tr lat lon of thwae a lcohols i» followed by production 
of tbo bro»l4a* Tt lis further notiOilo t h a t , i»ith every v to ina l 
<ltol tnv«»tt$at«(l , tha rata of I t s saono-aoetylation i » appro* 
of ably m^Tfintmr than the rata of a e e t y l a t i o a of a ooMparable 
ateoliol • rtii!9 rate entiMieeMaat nay bo ciua to iotroMoleeular 
oatatyaia of aoaty la t ioa oooarring irith the d i o i s aa shown i n 
the fo l lov ing dta<ratt« 
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r t tn ««itieipftt«^ here tiint ttio roaotiois btttw««a iiydrogca 
!}ro«ii(l«i*n«0tie aotd und otli«r v l o t a a l dlolm li«rlnii ptimtutf or 
flAeoDdiirjr ttleohol fuaotlotis nnd alk^rl '$til>«ttitti»nts « t l l at«o lti« 
«t«r«'>«!»«elfio« 
tl«*e«intlr Ansart IMHI 'NW^O li«V0 l«ve!itlg.at««t lb& reaotioti 
*'*' l!Xi9£2"* ''^ '**' t t iroo- glye^lm of tranft'»2-'a«ytt<i«o«aqio «i»tl tjir«n»* 
?«<!ooO'<««rti«>t-r» ael«!« «l th !iy«lr<>gff« broalde l a the pr#*ottoe ot 
«««tle «nfir<1rl«1». I n «j«i©t» cua© erythro-a,3-diJiy€troagr aotd u,lv«« 
?» «#f»ftrP!bl« mlictur© of t "soB^rle JtJir<|0-3< "?)-*»r«*ao-^l( 2J-«o«tasty 
«*»1.-!«i w*ier*»a«s, thrgo»3»1-KiloI nold an s i M l l a r tr^ataont ytalded 
••nlr on*! I mm«rlc ij;rythr0'»2-*t»«'<'n«o--1-'i*09toa{y ac id , > t«r«oselooi iv l ty 
^ s '>b^ P!rv«»«1 lf> tntjf r^mitim of hydro^0tt broaid« «l lU tUr^o j^lyool. 
hn«» ii*»-*'t *»if>lMaaKl nn tJ»» bfliat^ of d l f fe ront oanfomatloia» of tlie 
di«<«t«'r#ol*«f»'a«rte 2,3-fl3rool'^« In -Ntabsaqiieat sitadi©* I n mittiors' 
laljftrntory i t was eoa«i«l«red il®«tratol# to ©jctand th« iQV«»ti^a» 
Hon »f hydro-^ iptB bromide renoHan ta laiig-otiain t r i a l s whlau 
irara at»tiilrt«»i1 aast ly bjr ttia hydroitylatlan a t naturaUy oaourr lat 
p « and y<4i|rdrax3ralkaaoie aaids, fha i l t i ay ia - t r lhydraxys taar la 
acid mn t raatsant wttti h^rdragaa brotalda ylaldad tiiraa produota, 
»iMialy,«(tO)-l»ra«o-lO(9)-. | iydro«y*12-bra«»j9(io)-i ira«©-.ta(») 
«oatovy-ia<-l>ra»» aad 9«|0<-<liliroaa*13-liy4lroxy»taarle aald». 
Whtla ^^lat ia- tr iHydroxystaaric aatd waa »atiia«tad to ttui aana 
raaattan ondar a i t t l l a r aaadtt ians, iatl3<~dibrawi'-d-liydraxy and 
13(l1)<-4iraaa«t3( 13)-aoata«y'4l-)>raaM»iitaario aald» wrn obtalaad 
l a al«M>«t mtfA»\ i^raparttoas* 
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ifynobalonn aol<i'«t 1I1K» taypootilorouji, hypaitroiHeaa* aad 
hf^ fx^ io<1(M}» totd'H, ml<) to tti« doufile bonds of aoaooteflt i io aoida 
in a maimer mcln to that 9f ttydroi^en halid®, lli« r«»ult lag 
hftlohydrlas hiWi^  t>««n tisoil JI« ohettloal lttterMi%«tti»ta!» for pr»-
i»«rlng e«rt*iltt fatty der iva t ives which whoo truaCod t*ita alicali 
ar© ©t^nverted to eioariri» mid by rluz, ol«nv«#,0 y i e l d In turo 
v i e i n a l f lyeo l derlvntiv^s «s ftJlU»w«t 
••"•'> • ; * « CH-- C I - oil -
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"Ht^ ^dlflitlon of hyr»«*J«''^ «>'»'' 'cl<isi to a «i;aiiU0l>.«fiaio fa t ty 
noJ *' rf»^ «m?>l*!« thm ^ i l l t i o n of Uydro^^a iialifJe xtiVi rpspoct ta 
tho m<>fl<» of Addition, t»oth r«»aotlofia pro<iacla4 JJO"*! l i oaa l i sa^ers 
fli«t w»ll lis "»t«r«»oi!io««»r«i, rn« ai#<jJi««l."»«a «oa ator^^specl f l o i ty 
of th* undttlftft of tiy<flr04«R tialidea ami liypofialmiis «cia» i s uow 
w«H <i«tabli 9h«d, 
*« a r<»»<«lt of iiyf}a6itlogi»iiAltan, « «i«rt«s af ^ry^tiro-a(3J-
balo-3(2)-»»ydr«sy <!l#riv«ttv»« of Cj^, c^ ^^^ wtU C^^'^ t j ^ -
itn«at«irat«d neidlH ^^«t ti««n pr«^ar«4 ia oar labomtory • rii« 
«traotttr«a ^f th« ia4ivtdia«l ls«HMr» wire ttiitflii>ll«l^«d by olii9<tio«l 
And fipeotrfti Methods« Tho major f»raduet« w»r« »tto«a to !»• a-
tmlo^-S-^iydroicyallCAaolo Aolds. Ualltco littornni haloteydrioait ^^» 
iaoa«r le wlariuro of ttieso d tr tva t ivo t of lon^ ohain o<f , j 3 » 
«ia««turat»d moid* wan «uieo«««fullf rosolvod by oolaisti otiroaiato* 
Tii« tt«lv«at or o)sr«»«atograpfole aNitaods of •«piii-atloii and 
»p«»<»traiioople nathiM* of »truotur« alaeldftt loti ^ave f a o l l l t a t a d 
th# wtttifte* of a var ie ty of new f a t t y aold derlvat l i raa* riuia ttia 
e l o t a l y rnlnted f a t t y aold ooa^ounda »«y t>« rieteotad, separated 
nn^ f!l«ittn.f«l»H»d fr'>« ©aeti otUer by ptiysle^kt aat^ods wltti graator 
«»«^», !a ^ar t too la r , the U3«» af s*^eotrt>«oopio aettioclsi ttaa o o a t r i -
»»»it«*l Bwoh to our tdealt f loot ian of a mttftber of novel f a t ty aotds* 
nn"" th«lr fl«rlv«tlv««i mnA mir na4@r9tmii}ing of tu«4r aolijoalar 
«itniet«r» an»« r©aotlonsi, thit of four dl '»elplt i ieH, the usa of '*ai4 
«n<f mmn In %h% ntu4y of fa t ty aetti reo<>^ul t lou ati^ oi iaraotorisa* 
Hon of th#»ir dartvat iv^^ ha-^  nt traotad QoaHlderiiOie «tt&otl>j>ti 
t?^  r((*e»nt vmnrn, Th«r«for©, I t in ap ropri f»t^ Siore l.> .|iv«» a 
Hrli»f «f<»o»int of th« ap.'illofttlaii of -i i, aaa mass i a tti*? stuoy of 
fn t tv #ietd r«»«<5tlon'«« 
Moolfjitr ^ata»»tio i«a«»onf|iioe 
From tn© Iflite ia50«« aaward, apol ioat ion of 'idd spooiro* 
•eopy hovA ti^volopad oontlnaoiisly, «««i tlnay oocOj^ y a paraoiouat 
fio^ittloa mm a rtf^snaroh tool l a or fanie otiotalstry* MMti |iroi»at}iy 
dvaarraa »or« a t toat ion froui Hpii ohoHiata tbaa i t praaantly 
r«09tv««, Tha daveloprtiant of H'm ha» boon oUaraotarisaa oy a 
aar las of atagaa wHieh liaTe mad* i t ao looraastngly powerful 
raaaaroli taoliat iiaa am*i aaob of ttieaa iiaw foaatl «a a^s^lioatioa to 
l l p i d n . riia olieMloal atrootara of a fl iaple nolaeula oaa of taa 
« a? • 
b» (f«<lite#<f t»y f l r ^ t ortittr l f i t«rpr«tAUaa of it9«olr«il data . 
fHrr«r«nt t#etinf r|ii«>ii ti«r« b««n «l«Vftli>p«d to QII1IIUIC» tti« u»e of 
T1!? to ooniiKMtada f>f oompleir naturo. ^wdng theite nr« (a ) a<liUtiaa 
of n ti t!t «iipi>ro!iR tH# at gnat« of -*M1 and ^ ^ H . protoas, (&) d«t«r«> 
talnitlnn of «f>««tr?« tn vorto«i» «olv«nts to >t»tjaa laforwatloi i 
frtm ttfilYf^nt t f feots) , Co) appl lontlan of t leempltn^ i<foutil« 
r^m^nfmet* or d^wibt® I r r a d l f»ti<»r») to slwntltfy »i.^naliji iunJ ta 
r«»«'>?|filatw r« l« t«d f»r-r>»'ni-i, (*J/ r<^ fK»Mt®<l jfoattatfi^ «tt«l averaging 
hv noM'Mtt^r t<i f>iit«tfi <jl#ftntte «u«otr«i in v»ry s^ai l sa!«|>le&» 
und ^») «ij»i» a f ch«5Bical s h i f t rpsgotits to Irtoroj^s® liio amotiat of 
s t r i i« tar«! int9r%mtimit 
n * '8nf»etr'>sc">f»y h«iir U«oo ffmn4 to k>e par t i cu la r ly e f f e c t i v e 
in the »trtiotari» 4@tcr«liiatloa of unusual fanotiona i n tii« f a t ty 
«ot«? ohain j«n*i in chrarnctiirlKln^ th© profluots of trieir react ions. 
?ha anpUoAtlon of <}'? ^pdotrosaopy to f a t t r acid aaalysi;^ tia» 
l}«!!aa r«vl«w«4 "^  ea«prali«nstvely» JUi iaer«ia»iag in te res t l a 
f a t ty aotda tn<lieat«« th« valaa of adOlt ioaal 4ata oa •|»<s«tra-
•tmelaara cKirratatlons* At f i r s t iMH ap«etro«oopy waa of l iatttad 
valaa i n datarttlfitns ttia • tn io ta ra of fatt jr aoids lia«aa«a tHa 
•f>aiitrft obtalaail vAt% low raaola t loa la«trttMaats vara aot vary 
$9 I n f o m a t t v a * A ravtaw praaaatatf by Hopklaa » alittaail taaa of tlia 
twoortnat alia«le«l ftbtlfta wliteli wara l a t a r aaparaftrtbaii toy 
33 OoriAtaaat and t a g U a • Uargar in ta raa t I s fooatsad oa tba 
alianga!! l o tli« »p«otra proauaad by o la^t rn^* o l a f t a j g oaatara 
mna by aoajai^atloa* fha bigbly aoaplax apln ayataw fonnod by 
• as -
thf»«ift «ol<»etitea o f t e n f lv(»» r l » e to broad t i ( i r«t iolv«i l or p a r t i a l l y 
r«i«n1v«!rt) wi l t i ip»l«t4t, wUl^jh r e s u l t f r o n a Inrge mincer o f o l oaa t y 
«!r»nc<sd t r « n ^ l t l « n s . The biro?^*! w i ! t l r ^ l s t s nre u s d f t i i aa f t a ^ s r -
nrinf n n t t » n t s and i>#r>al t 4l«t lnet l«»««i fsajon^ a i t a l l a r d t r u o t u r a i 
fronolf isr* l « v « l v i n j | }ioly5in«»r»turattofi. 
>i<fG(*nt «i^ Vrtn0<»f9 in ^i^H S|'»«»otroso<»r>y, ,jaa*ely tUe t loiralop-
«i«»nt fT^t «i!tfic»rrrjn'i«etlrtif, o?i*^n'»t ij>©<*tro»«tt0r« »-jr»d w l i i f t r«a^en t8 , 
hnjv«» sji> «rrip»Rtly ^nhifwcod tt'».» » o t ® n t l n l ol* t» i8 t«otirti<ja^ tha t I t 
flnv nf»w I'liv rtl.nl« tfl> b«ilr» r, tf in '^ont pfimertiil t<*ol fo r t«»e s t r a o -
t t i r n l finRlv-4 « of f a t t y siel<H, '5?»1 l e t t I s o f t e n iHJU'iiblo to 
nf \f 5; «*»»<4tirf5R»*»nt alon >, stuch «n approach fi»3' U t i l e p r a o t i o a i 
« * r l t • l^«rt»» otUrvf t<*efi«t <*»•,»'» v#ry r^jmll ly prov ide I r j f o r i i a t i o n 
wfit oh taav * « l t o?>vl nt«^ th» n»e»i f o r «io-m«* of tm* aaro sopn iMt loated 
T-f^ i»r<io«»«tar®(i. 
I n r«o«fnt yean* , t4S si3«otra«©opy hn» liaeu iao ro«Hln^ ty 
anr»ll<*'1 t o th«» idf»ntt ( t o a t t o o of l l p i i i s t n i o t u r o s and I n 
n a r t l e t i l f i r t o tHo l ^ e n t l f i e a t l o n aad o f too tt ie l o o a t l o a o f doal i lo 
hon4 9y«it<»Hi» I n f a t t y aoii) ohalaa* ) i o t l i y l oa tors ar« p r e f a r a b l y 
r#< f i l r«d f o r smoti («ioty<ii««* ^^ 9i»eotrtt« o f ai^ttaiyl I t a o l a a t a 
iNtiotrs f l u taetn e t i a r a e t a r i s t l e a ignalas a i « i l t l | » t e t at T 4 « 7 a 
f o r tha o l a f l n l o f i ro low* , a «iliarp a l n g l a t at T 8.40 f o r t l io 
nrotons on th« atethoxyt groop, a t r i p l e t at ^ T.as fo r tHa 
tiatftytftRA frotiT) batwaan t t ia doi ibta ootidsi, a ooMplox i w l t t p l a t 
«it Y '^•Sd for thf* protons oc: to the double t>oa<iii «Mid oarboKf U o 
frott|> a hro?^ hma nt T^*^^ for tti« oli«ta aotiiylfsiio proton* 
unrt f i n a l l y « tx ir t la l ly revsolved tri?»l«t at T d»t^ for tlt« 
toraliinl aot?^l protoas , 
Pr»rt hytlroiryl gr<m|>« In fatty aold otiains t iv» r l»e to two 
tp^nr^rettt* »itn«l'«| tbat rftit* to tt»» -^ ifl ^>roton 1» Jiidlwtittot and 
nay vary hoewi**« of hvdrofen bomlinj.', effect«», but that da«s to ttio 
-C?r^- praton at T r>.4 t« <5«il to oharaotari ^ t io , vU tati Isoworlo 
fiv*!ri>irv" «it««rate« hsifm tn$mi «»?M»itt«iI tjy M'4H iarteotrosoofjy and a l l 
ana h<» 41 *4itin$|iil^lta4 from <*aeh oth«r by th i s t«c'mlf|U0 niiea 
33 
a«ln«>llfn-' I s xm^ii a*« ifolv«»nt, ihoa the hydroxy waters ara 
ae(»ivl<*t«''}, t^nik sstn^taty pr'»lon-'^  /^Ive ris<? to « sthar * 'ii^aal «t 
Y7,<», Oieo froiipa tnflut^moa the c/".-a»etlriyl«''a«» pratons «liicttk prodwo** 
a flilnnal -^lallar ta that for proton* adjaoawt to « oariiaxyllo 
g;rotio« *^mir otfiar f»incttoaal ijroup* givn r i s e to dL^tlactiva 
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att^nalsf «»nf>3d«*e rla^ proton* at i 7 ,2 « oycloprop#*a0 rlii^ 
pratoaa at T ' l .a t eyclopropaaa r la^ protoa» at T 51.4 aad 10.3 
and o t e f t n l o protoaa fn a oyatopantaa^ r l t i i at Y 4«3» aliisootii 
aa aofttylafilo ^oa<t dooa aot posaoas pratona (unioas I t la taratnal iy 
tha algnala of protoaa oa tlia oC ««atliyl@n« uroap oan be uaad to 
tdatttify I t and ^en I t t» near oltt iar end of tba «iolaoul«« to 
f l » I ta pos i t i on , 
340'«t Of tha aarly raaulta vara obtalaad with dO or tihi tUi 
tnatru««*fita. Ttta reeaat work bait wbowi bo« Matt spaotri^aoopy 
At 330 f^fis nroirt4«« a n«tho<3 for d«t«rfl^niaf tli« p o s i t i o n of cjii 
lAcmbl* titm^n In noii<»o«^n|tt4«t«d fa t ty moia» And ultio a«fterll>«a Ibo 
loni(-r«M«« d»ii{il«t(!ftng «ff«otA »f tti» Amotloiial groups l a IKMI* 
«o(i}^iKiitiii1 ^<|^ g>*<tlli#iiole '-fOt^ n m;* to %Xg earUoa ataas froii tbe lr 
amire<t nnd that th0«i« «ff«(Ot«t Arci addtl ttvo* work l « ourrontiy 
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in prorrenn to «$m)loy '9hl ft r<!>ag<)ntfi and C M4B 8p«otroitoopy 
for th« iwii»ly'«t'* of tho«i« fat ty ftet4'» wiiloii OMS not li» Qlif!u>tt<i* 
t«»rtis«<t by 230 '4Jt« ^^K, a«.l i t is* beooialii^ o lear tiiat C M4H 
tn f?firtie«lf»r, w i l l b^ooas of gr«at v«lu© in tliif s truotara l 
nnnlv?!!^ of fistly nclfl'n* 
In th^ prmm^nt mtry^y, VHAI nusibdr of ©jciuaples of tti«t 
<3n«ilt««t|on of '^ \4it | « molvln.^ tUt «tr««tMrat. probl©i«s «f fa t ty 
33 4S 
nol'?«» (iir«s foutif!, fkiB*ton# ^ jni* and Puroell aat} eo-^worltera 
hnv** rfv««ntly st«ifitf»«l tti« sf.»'^ ?otr« of l^tmerlc iiitxtur®.« 0^ ^ -^
oot«i'^ «»«»encile liol'lst, >f th^s®, four t «oi»«r8 wl tti u«»aturatlOtt 
©lo«»«'«t t'* tli*» oarboxylto troup and fo»jr wltli uniiinturotlati o lo s«s t 
to thii iMitliyt grmip uliow dl«itlii€itlir« atnioturai r«iitiir@8i atlawlng 
th<»«B to t)« ld» i i t l f l«d ratbor tban tbo l^oaern with uaaaturatioa 
n«ar ttia eontor of ttio ttiilaoitla wbara ttiay ara dls t lnsuls i iad 
from aafih otfeiar* 
Tli« ItttrodMotloa of a oarlioa«eartoon t r i p l a kioad l a tti« 
• • thy laaa ehaln of a toiif«olialn ttoiootila haa a doaniaiding a f fae t 
apoa aattqrlaaa groaps OR OI tliar aldo of the t r i p l a bood* rtiare* 
foroy tha raattltlng liroadeaad t r i p l a t oootira at T 7.02 I .a* 
0*i3 pii>« doiiafl«ld froflt tha eUatn aettiylaaa baad* 
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T6ffr« t « »l^o « d is t lnot 6itt»T9U9m Itt tli« oottpltaji 
for4i«<i aotlni; tapois o l « f l n i e protons, d«p«a<iii(it on whetbor t l i * 
«iiiiflfariitl«i»ii I * qt« or triwi«« »«p«M»l«lly inaC , ^ ««ittHatttrmt«4 
<ici<l«i, ru * * f valti0s for trsnif o le f in lQ j»rrtt«Mi «r« r»£u lar ly 
M<?h<»r th«o thofli« «orr««pontlltts ta ct» f»rot»ii»« t W s ot>»«nrtttioa 
wa«» titllt««»<S by "Ivlilf.© to f-iv-^, that tti« <3iun<t«)iturated doabl* 
h''>n't In^^ -nifittiyl «iic«nl« act <! !!«« t!ie |rfiiii« comtignrmti^n 
f»onf."-oh»ln «n»^15i«l^ atml *iet K eont-iiu protaam la tii« eiini 
M^fivl j^rmir*. I n fl»«ny awthylon** graup«, wifi attiicS»«il to o t e f i a l o 
Oftrl^ ori «toM«i, Moat of the <ilagji««tlo di f fer«tiQ0« l a the HAH 
ifjpotrri >f r?io«n!»1y relat^rd «ci'l?i ar«» s(l$|iinl<i a r is ing froM aietiayleno 
firotont? <1«'#hlwld«<i to varylnw «i»fr«*<i'» toy adjacf^at 4ro4ip», the 
d#9ht^t4ln^ lr»ritt<»no»» Iriohide carboxf l or carbom^tUoxy groups 
mnA «««tyt«^nlo or ot« or trams o t ^ f i n i o O0fiir«», Oun^tone jgjt j i » 
r<Mi«»tlv «stu<}lo4 thi© Hpeotra of « mtcatior of oetadooadlyaole aoltis 
mm4 of tlift «1#rtv«il jg|£, crtw* «ii4 tr«o»« jhr«|^-oetaKieoa^l eooatoji 
usl t t i • 100 Hlls 9p«otrott«rt«r» r ron th« ob^oioal i i i t l f t of |»ro-
fi(irg«ll« {irotonii ( Y 7,«MI»7«94) «ai<l a l l y l i o protcms ( T 7«>J6-a.04» 
cty or Y S«CKMt»Oi| triMit) those Mitliora oonoltt<leid tliat spootral 
tftfforoneo* botiMMiii theso eoaiionoda r o m l t f ro» tbo r e l a t l v o 
poiiitloiui wi<l • tr««fttMi of tlio • •r iotas d««lilol«ltnil Influoaooa* 
Thm «e«ty loal« froitf) h«o • c o a t o r doahtoldtaft laflnoaoo tliaa 
tHo o t a f t n l e froufi , «o |i;ra«tar dl f f«r«aoe« ara ol»»arv«<t a«aag 
tlift (Slyiioto aei^o thtm amnmg tHatr a l a f i a l o aaaloguoa, tft« 
- »a -
7^-Hilffotroa* of « t r t |» l« boni} {>r««litce « it@tl kiaoirii ting o«rr«at 
so 
• f f * o t I n ft NAKoetto f l « l ( l whiob reaa l ts I n an iitkaii^l proton 
ooMlnft fit a mrpr lJt ln^tr liigh fi«l«1 (aliotit T a .a) I n tti« ?^ i4 
«poetirti« i n oonemrinnn v i t U atkonyl protoas. A l l the non* 
oon|tti«t«ft ^l0nf> #9ter f ihow a signal ttq^irmltnat to four o l « f i n l e 
orototts nt Y 4*7(l<-4.74 {oS8r#atl«lly a t r i g l o t * / li»«t««9n 4 ana 3 ) 
for th(* ol9« at a ostnr and at T 4 ,57-4 ,^9 (sf ial t lpl^t) for tn» l£aSSLi 
trims i«i*»n«r^« 
I iiiiiiilW 
Tht t«r!»ln«l «<atityl grotif* a f jpiolfansistarated f^ t ty aclda 
of thfi ( B - 1 5 ^erlesi '>r«>.i*ns® n t)@ll-«$p»rat@d tr lpl -^t at a s U ^ n t l y 
1ow«»r f i « l ^ ( T ^ . ' ^ a * than a "sua I and tni» feature iias li««a ut l l ixedl 
tn th« esttmatton of <f'i<jh o^mpmin i^s I n iti« natural aiixtures , 
fhi* lnt tn* ! t tv of tti*» l»«ntj rftie to thn m»ti%ylt*am grwi^u £>«jit«««n the 
d'Kitjl** tioij4« etm l»« ««»©4 tt> tl«t#ratrte the degr^o «f unsaturation 
of n ^|VA» ffttty Hcid or » nAturitl o i l . "MH spectra of stme 
nntnml oon}M|^iit«i<l t r lono ic asida (cK-^ Hn4 fi <-eleo«te«irlo a d d s ) 
hmm l»«ftn 4«t(»r«ifnedf tti« o l« f ln lQ protons t l v o rl<«e to « ooMpl«x 
flMttl)9l»t lit a»jf)roifl«at@ly T 4»ii# 
Qonnton^ flii4 ]oe<H»sii«rg )t«r« unod n 230 WAm »pootro««tnr 
for t iM oonpnrntlv* n tn i^ • f 9^R tfiwetroiioopio et iaraotnrlnt lns 
of altt« 9yt3<-4ilnii»tttar«t«4 C^^ • • t o r s . rti« o l o f i n l e |»rotoa» 
mrm tkm wir« tiigtitr «hlol<dl«d I n tlt«»« oowfiotittd* and to baoiuno 
tiMi MHitnr of l n t « r « « t * rt>« ooupting oonatnntfi for tla««« nignalo 
woro o^ttttnntf \ty spin toeonpltai •xperlaotttn ( trnno i«oa«rn) or 
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froa tHm mpmatram ai»aimr«ef in a^D^ so lu t lua (otii i sa t t er s ) . A 
iilM|>l« ^t • f feet l ir^ l l l a s t r a t i o i t of tii« u«« of MH 8t»«otraiioopy 
1« ^Yon t»y lUneUel l f fe ^1 l l « «^ <> i d « a t l f i « 4 • saitple of 33i& 
fro« oo«t l i v e r o i l on t\m t>asi« of l t « ^iju Mpaotrutt* fUia sboiMid 
the aol«oal» to contain Hx «10fJbl3 bonds in a eowpletisly raat^leno 
lnt«rrufit«a order, Jf til© flv® struoturo* whiefe would s a t i s f y 
thi<i r«fsiilr®a«»nt only t!i» 4#T, ia , t3, i i», l\*-h0K<#a«> v^a« ooiiitiatant 
witti tha ol»»#nr«(i nomitrtim^ 
Th*» farthest lownfiijld atign^l app«ara at 7^  4,'M for ttie 
54 
ev^nolifjirt , «nd thl^ II^ MI l»e«n i^ ^Nlgntpd to pr-^toa attaoried to 
.S3 fii* ey«noHv«lrin carbon, •io«8t r«^o<i*ntly OHa<«t and oo-«»rlc«r)» 
»inv«t dflmerlbrtd the MfM? of two cyanolipid fract ions of Cardtoaaartail 
Ofia»aoya» 3»««d o i l ('*«piad«c»««) ln»}ivi«)ualty« P« i»i^l9r Haa 
raeantty daT«l0!>«cl « qpi<!k ««thtod of MM spootrat analy<4i» for 
the ««aanr«»««At of thm aitcraat of di f farant typos of oyanoli^ida 
nad tha trii|iyoart<k>a ooeurrtai togattiar in aaad o i l a . 
ni<i mCH-^^ s i f a a t ta «t<ialy »pUt and ataalt i n area (oaa 
liroton^ m^ <»«r )»e p a r t i a l l y Hlddaa l»y t ^ -H;>>OCII^  s ignal I f IHa 
awM|>la l a an »mt«rm I t !«» tHarafora* |»rafarai>lo to dataraiaa 
tlM» 9|ia«tr« of the aolda ratliar tHatt tlia aatara* Dauiaroaoatoaa 
Mir ba a eaavanl<^t aolvattt aliiea tHa aatutolUty of l^dro«y aaida 
In oli1«rofor« i a low* 
llitl»ig»il»iod fteld» 
dlehloro nei'lt tinv& b9«R «itiidi«d i^ .^ i^ fi, ftie iiotiiil« ttond protons 
hfiiA th« liflunl band oonl«red at T' 4,73, ioiS H« {oi,« dionlilo k»oii<|)« 
Th« tomlniil a«th)rl«ii« (FGH^-) prottaoed ft*(tmiblet of triplotn* 
ft«fitorftd nt Y 'S»70, Inifioatiag that t«ie protons w«ro ouuplod 
with tho fluorlna «to<a ( Ja4T Hz) and with th® ftdjlaoivat tt«tiiylea« 
Tlie *fatn w«r« in agroo»«nt wt tU tHo «iurlt«»r work of f'otora 
«n*i eo-*!forlt«»r«' irho #ft tab it titled the 0tniotur« of ta» natural 
«ol'^ with thf» af'l of ^ ^ , 
F^^ti fj0}tolutfoa •%ft0trit 
\lo<it recently front and Ouastone h«W0 «lev*>lo|»ea th« 
<»ff«ettvo a»« of tHe 230 '!«« ?ftlH »p®otr« to provide « aietlioit for 
tlio Mtmetural immly»9» of noa«ooitiuj(;at«(l alhronoio anil aliijrnolo 
fKil4ii «tt<l ostors l a gonoraU fti« spoetral diAta ar« »x|)iMtt«it 
l a tom« of loai<Hr«iKo d«siil»ldila« of tbo doublo boads, tr iplo 
timido, aeld aad oator groapo la ta« aolooulo*, aad pari»i«t«ra ara 
aarlvatf ta iiaoatlfjr tba lafla^naa of taoso grmpn aa tiio oHoalaal 
ffhlfta of aotlyl «od aethrlaaa proton9 apto s i x «ari>oa atoas dla* 
taat atoag aa allqrl efeiala* I t l a atioiiia tfeiat» 1^ tHo «jppUaatloa 
of tHaoo paraaatarat 3ao illts fMH apaatr^eopy omi t>« aaod ia 
dotaralao i^atli th« ataraooliaalatry aad paaltlaa of dottbla l»aa<lat 
95 «• 
and t{i« po«ltt«a of tr lp l* boii<i«. In lti« aialartljr of tmtty •olds 
IIII4 e«t«r«« f^ or i»otii o^f attd tyai^o ootftdoo«iiolo aotds^lt to 
no««tli1« to r«tt<tity tdontify tlio a- to i»* and 13* | o if* isoimtrs* 
THA 4t ffor^neo l»otw««a tiio Hep«olr« of the 1^ *« ii<» an4 13- looMoro 
ar# only fomlt and, eooAo^aatly^ tttoir l i loaUfloatloo loos 
eortaln* for tlie ootodocynolcr ml4» nil po-fttioaat tsoiiors oii^ 
l»ct i<f«iitlfi«<3« <iso of the tott|.-rao$<» deaiit0lai»g paroaietwrs 
d«riv«<t from th«ii« mtasureaianls, iviwiilar studios* iiavo oitrltor 
b«i«n or»ti<Hiot«d on eaoicy «>«t0r» ^d oyotoprop^io e i t o r s . 
"Mil ^<^hmmie»l -ihl^ ft^  ronya t t 
4ii<'>tJi»r '^ *l*-* teehnlfj«i« whtoh le beln.^ ajjpllea to fatty 
aoMs involves tli«i nn% of shift r«a»?,eata. • ftol* approach Is 
ti4iii«d o» prop«rrtl#s of o#rtaln rar« eariii oompl^sx^H ami ttoelr 
tntftrootlon iditti ttie eon^ottadii ^#lng ©xai^ n^rta 
riioro I s « *ti»r««f)lttg apart" of s lgaals g#a«>rat«iil by ttui 
slit*l<fo4 iiatl^loao froai»a wtiloli faoiUtatos 4ot«rttlnatloa of 
fioolttoa Mi« ooaflfarattoa of doablo ltooa$»» t^« apittloatioa of 
t l i l t tootinl^o to fai tr aal^a l a tiolag pursaoit by flaotmrg aa« 
^wom^^*^^ alio Imro oatUao4 tHo oarafal stady roqalrod for tba 
eoflialato aad seaarato latarpratatlaa af theao apoetra* 
*''o mn aa^troaaoay 
la a vartatloa of mn spoatraaaapy 4avalo|>a<l aaro raaoatly 
*'c mn paaka ioa to aarlM* atona ara raaor^od lastaad, fMs 
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roltttlreljr new fora of m,ii t» i«lr«ad^ bolog 4^ »pU(»4ft to fatty 
ft«il<9<i, ftinl proart»»» to b© a ]^ ow«.rftit tool . ** ^ ^ the oii«Mio«l 
IS 
^hlft riftne# i t on 30^ ) ppn tar C !tp#otra ooapared to anly 
Oft 1^ Pfitt for H Rfteotra* >^ ii«in Uii«; Investigation wan tindortakira 
13 
tH*»r# hn(^ hem oo 0xt^n<!!lv» studies of C apaetra of fatty acldSy 
»>«t It Piportar«<t that tho aothod ooiit<t ho ii8«ful la utructaro 
r!ot»r««iin«tion of ll|>ie»s, partioularly of aljctaras of c(»iA|>ound8 
with m%t^h «?taillar «ttruottire^ that olhcsr «<ip0«tra»GOplc or ciiru«a* 
to^raihic mtfthmis «rOul<l bf ttnsuootfiisfal* la aclditloa^ b^au.^a 
th«» carbons In loot-chain ooapouatls ar« in slsalletr ®avironai*iat»» 
u«5*»ful a«ialv*l<ial estimation* CMild probfiiUy U*^ mmi^ tron m» 
tntensltl«'» of the Mfx c^tr.*! l ino , 
m*» imil t lnl l Jttty of € *44 signais i s deteroiaoil pri»arily 
bv the nu«i»*»r of protonn nttaoiiotf to th« oarbon uodor ouasidiora* 
tlont thona wi th ao ^proton^ attAoti#d, «•%•» in ooru>Oiiyl ,«iraup«f 
aoi^ar a<n nin%lmt9m tn mm^f s|»«otra, a fta|»ol#a« profusioa of 
oY«rla|if»in^ «»i(5nal« l» <Hmpl93t»d withORit applioatioa of a 
taohntqun aallad *|irotoa 4ooottt»Uag*t t)»ls proe«aar« oollai>9«» 
a l l Mtltlplata to •Inglata »• tJiat tlte apaotruta i» greatly 
tkM a*! a s 
«ii«f>tlfltd« * «t««aatty Tiallooli tm4 ^aaurax tiara aii»ign«d 13 
elia«laal sHIftt to a l l t]i« aaparata aignalt in tlia C Hmt a{»aotra 
of vatliyl «t«arat«» olaata and patroaaliaata by aaaoa of t&a 
aaeofift mtf tMrd ato« laotopa affaoto ia apaetra of speolf ioai iy 
a«tttarata<l «»tar<9. Alt tka i«oaarlo OJioataaratas and MOtt of 
t%« lirdr<Hty and aeoto«r«taarata« ©«o *• diwtiai^lsliad and 
- »f • 
13 t«e4ittfl«<l hf tb«lr c •p««tr«. V«ry r«fii(»otly («tiii»tim« «i4 
<»9«>wE»rk«r« fianr* «ad» C Mi<» studies of (io«»tjrl»iile tmttf ttei<l«« 
Ho«» Of th<» «8iilj|na«*ats of «eructiir«8 w«re e<»iiflr«e<t l»y 
IS annthnr variation in C NI4H teehialf]ue oallad *0ff-rd»oii<iaoe 
64 <!«»«o»ipl|itf» crarban-Qiirtinri o(»U|)lin^ Is partlalty rwatored by 
thin i»r<»o«i>dur«* Tliti upeetruM of ai^ttiyi i«aii»L«ie rovoals t)»# 
ia»lti;>ttot ty for m aawlbmr of si^n^^ts atiofei m aittlltojsyl wicl C-lS 
-nnithyli trloli it for C-2 «««1 0-»t| <t doublot for U*»5*| and s ia^lots 
for C-9, c-l% s - t l miff ci-1.1. Additioaftl tri!»l®t:* aawoatatod 
mith mmthylftnn groApn overlap In thi« ^ 33»vl-31,3 rstii^ ®, i i^aala 
tli.'st resiaio «sifijTl«ts i« th0 off-rfit«oaaoo» docouplod sj^ootruis amst 
i)<n du«» to oarbon atotns «rith oo protons ottAOti«<i$ aiSido frooi tisio 
«lownftpil«1 rii«oa«ae« of tli« oarbottyl groajj ( bt^*)* <»aiy **>« 
ftOtttyl^nlo Gorlionit f i t triis i3o«criptioii« ond tlias ttioir idoatity 
i« ooaflmod* r^o au l t ip l io i ty ol»»onri»d for olhor • ignols , 
tofothar witb tiioir oli«iiio«l siiifti»,» ni^ii ttto rosoorottor in 
malrtiiK «tr«tetor«l a»«igti«<»itii« 
rolloviiif ft ^oriod of intonvivo dovolOfMioiit <lt»rifi« iHo 
f i f t i o a , «i»« ttliootrottotry t>M ftwirgoa at oao af the loadlat 
toolfl In UM<> •ti««|ttry 4ft«i^it« the re lat ively tei^n ooat of 
- t i -
IttfitirttWNitatlon* Within tla»«4« «r««s, tmtty aold «8t«r« ooou^ied 
« «ttti|Nt« |»oiiltl«i> i n that tti«9r r«pr»«ftnt one of tli« • a r l l « « t 
a^«l Host ooiq!)r»ti«n«lVflFl]r »t»as«{i O1A»MIS &t aatttrftl {>ro€lttOt« 
t 9 i>« iniw«ti|{«tt«d» th% UB« ^t maM» 3|>«otr«»0«try for datora la ia^ 
tli« iitnietnrtt of fnttjr noids, now lnor«a»la&ly anod witti p r o f i t , 
h«« b«Bii rovlowed by Mio utonkwy and %oaian »ad botiAraann* * 
Mass «peotroa«»try In of ten etstjloy^a I n tandeai with OWJ, ttiau 
broatfentag i t s v « r « « t i l i t y to Ittolude aaalyaiiii of cowplox a l x t u r e s , 
fnalt i f i lnf so»« which hmtm boen darivatijsixt ultliout «iu)ii»«t|U«nt 
wtrt f ioa t ioa* 
'4mtkfl «'*t»rft o f no^t f a t t y aoids ^i^e exoel l^nt ispi»ettA 
Incl'iHri!? « « t l « f a « t i r y aolooultir ion {»«(%!(» f»a(l aaiiy oUaraoter* 
I ' t t i c frafiiwnt ton ^^skn, tit%sirettably ao«e oosa^toutiits, suoU aa 
hy^lroxy oo«f»Ottn<l«, do not giva saoloewlar loa |t@ats. A r o l a t l y a l y 
Tla 
««w t«eHai«|ta« "Pialrt fiasorptloa '4il* tiavolopad Uy il©o*:ey f | jftloy 
«a<l ^oliartaoa aa<l oo«>«ror{c«ra tiiM tiaaa uaad to ot»taia a great ly 
d l f f a r a n t ita9« spaotnitt oontlstlniL alaoat a a t l r a l y of tha oo la -
aa la r Ion p»t»k»» ilore raaaat ly atutlisa of ttie mmm spaatra of 
l i f f l i t r polar t ip idc aoeii m» c^/oarofiteoaptiotipliia, a(»^iiisoptioap60<» 
l ip i i ta and gly««Upi<t» 6av« usad « aida raoga of taa l in l^aa 
f a e l n d t n i *80f t * f « i i s a t l » a aatHods to l i t t l t tba f r a i ^ a t a t l o a 
of tl ia ttolaoular* or (|aaal aolaealwr loo* 
i^art froM loa raaolat lon aaaa «paetro«<iiry (ytsd^^iooa) 
wliloli i s tfea «laa qua nan of tti« aaa ly t loa l approaoH, mar9 
<i^«otiitts«4 t»oltiilt|tt«a laelttdo (1 ) l i l f t i reu&lutian « « • • •p«Qtro«> 
««tfT (tifi«Sf m^f^tmoQ) ror tii« ooourattt maamr«m9Ut of l o a l e 
€»r with ftinotioiiiil grottjis rlefilga^d ta <iir«ct fraj$««iotatla«, 
U l l ) ri!i«l««tt«Mi «»f th« «l®<jtran b»a« t»fi«rgy In or^er to U n i t 
fru^iiiwntatlon, (ttr) aetawtaule IOJI t«ottair|tt®«i for tt»e eluoictatioa 
of <if>«^|ftc f>ath«ay'«t mid ir) the »i^ asur«9Qtents of ioa io a^p«;ar£uio« 
f»otf*T»ttril« yt«5l'Una: thormo<}Si»»«rt c«l ii«ita* 
In fo rmt t ton tr«isi thre*? tyj>*J8 «>t «oaro«», l«»»», (a> by 
(t»^ friiffl knawlwlge of !?,(9n»ral prtsioiplos* wtilfjli ^twern iaa 
forai^tton «a«t ( o l fr«>ii strt ioturnl inforsaiittan aljtalntHi i roa aihar 
fli<*thO(f«, I n o9Sic>rttlal for th^ in te rpre tn t ioa of uasa apeotra* 
Most rr«st««nt«tioii roaotions eiwi b« cla«slfl«rii as e l tacr «iap&« 
otftavnfe or r«arranj^enr*nts« T!i« ttirea isoat oOiaiaotiLy ^aomtntarad 
tynaa of rearranttaia^nts tn tha spaotra of l«aa-^^»«i» eatars arai 
( l > t rwts far of Y-tiydrogao to a oar^oojrl group (umial ly tlia 
earbo»alHoxy tro«f»)» ( 3 ) lo»a of In taroadlato Ca Wg^^t groaplaga 
f r o * wttl it i i the odala^ (d ) a I l « i i i a t i o n of aatliaacr gr<mp |»li«a 
%y0r9§9m mn ««tliaaol« u a a a l l r tr«m trmgtumt taa»* rttaaa raaetioas 
ara dla«ii««a«l Iia1a«t 
^mm a»a»tr« of Fatty Aot<a Katara 
t a fha aar ly mA ayatamatlo work of ilyliata and iitaatiagati 
!iaa pravt<lail an inrtanalva daaarl{»tlon af t lM Maaa apaotra of 
t<Mig<H»lidltt aatara* 
4iH«eiHiir t«m (^) mi H-^t 
fh0 r«latlv« t^ aiidMiOtt of '^^  tnorttatvs fro* ixittqrl 
l>ii«tmi9iit« Hfftward. IdttatS ficattoa of a* arm be rdrimi^il b/ tiio 
aerltun io«i« '^ <-31 fi»r«ed by si»pl« oC-HQlffayftge* fhla p«ak i s of 
•Ye«»lltcit <!ta|no9tto value of ewtors sineo I t l«i oiiisraotoristie 
»f BMithosyl jjrmip tn ««»tltyl «storsi« 
or 
Ul««viiif« oC to tho oarbonyl grouj* 
'4^ *»«i 7l^ n^ift»aft !iT<1rog<»« taigratlon to do^stile boort folio,i®tJ by beta 
ol«»«vaf«i yl«l^ii tba ion, n/(gt T4, {^,0 tafferty rtarraageaent j 
whteh Is tlie biMia paait* ,Oii 
o; aMc«_)„-^a„ —> u«„c c • en,, 
11 I 3 B «l of 43 
Tbla raaation t» an OXM^IO of a atta apaotfia raarrans** 
mtmt tt» afioan by d«tit«ria« ln^alttag of C-^* imty tba gaMui 
teydrogan at grata* to tba OMrboaatbaxy graap itratRiaabty tbr«wi&li a 
atarioatty faromrad atanaairtiarad troaattloa atata* ¥ba reaatloa 
baa baaa abown abo<ra «i aoaeartad prooaaa altboa^b tbara la no 
avidaaaa atthar for or agalaat a atap-wiaa raaettoa* loa a/9 H 
9tm aot oeaar nnlaan If «liyarogaa i a avaitabla «a<i I t v l t l iMlft 
to blRbar aaaffaa If C«3 aabatltiitad. 
• t o i • 
Tft^ wo lonii are arithgfmttoattjr fouiia at 0^9 ( i39«l4aj , ! • # • , 
{ib^f»fit| pr<ibi!Ait|r o^aq, to ths unfaircKtrablQ loeatioi i of « t><>«ttiv« 
ohnrfje a<!|«o«>nt to a pan! l ive ly polarl»«fl oai^anjrt groajj, rtKs 
itof^t abwnflont p^ .-^ k H /^U ST, derives I t s 9tat>l l l ty fr ' i« the «a<»l 
II 
3 ^ ^ _ ^ 2 
{» /« **T 
v«J.- i» -• U - o n m wli._. 
<* 3 
'loth «ilt»pl<» ol^enrnge aad f9arr(uig«8i«iat ootttritKit« to th# 
femnt lon of ityArots&rhoa loaa « / • ^'*» ^3 , 9T e t e . froa ttttt 
«fitttrat«<l !i«rl«0« These s«irv« no s t ruotura l purposft, tmt taay tie 
helfifutt I n eatnbUsblttjc^ a refereaee polot for eouaiia^ tae 
speatra* 
Itt tba fuiaa ajieatra of li^^droxr aatara t t iiaa baeo obaarredi 
ti iat t1i« Aoteaiilar ton peak ! • amtalty aaat l or ab«aat» Ybe 
9«alc at f^/» ^••aa (lo«»« of matHaaol) and paaka at a /a 3^4, i22 
aad 190 etiaraatoH a t l c for flMtbrl oleate l ad iea ta ti&at aona 
I n la(Sl0«t«d W tti« bmm pviOc at a /« 901 ( i n i n * oa«« of OL»iO 
lirdro^ootiidloeaiiOttto^ tbo ion Arl«tliifi tftroush ^ C - o t • « • • « • oa tli# 
far nt4* of the hyiiroxirl groap, Farinor lo«« of Mitbonol froM 
ttitu tflm i|lvo« tlio **lr«t«ii«*<»tr9e loa of a^e t^d , jlttotitor 
«tharAol«rifltlo footuro i n tiie ton of m/« 172 titoi «irl«e« frow 
oC-fflwwtriif© in t^» aoar sltS* of th^ liijr«lrojcyl group with siMft of 
on«» h^flrotiiti utom fro«s tito fmgtteal lost ss ajiown b«lo«t 
II 1' ?'IS 
Cl^'l C ^^ .^ . .»2 ' t—3 - ^ - » 3 - -x—g/ j ,—«-x—g/^—3 
m/pi 114 (M) / 
/ 
/ N/ 
IW* 1^  liO* 
- C I U O M II II . 
V<» i^9 m/« 301 V o t73 
Var lAl ion of tb« |r03*IUoci of A fuaotl<mol groop I t i tHe 
oHflAn oniii ftiro r t«o to ooii«id«r«tlil« ehiaitgo l a i tm alMta4wiiooa» 
I»artt«tt1arl3r nHhini tiio fanet loa l a «iovo^ aoar « l l l ior oxtrooMi oa4« 
Tba tfmm^tmnom or oxtataaoo of an Ida ttcgr dopoa^s oa a p a r t i o a l a r 
ro lat loaahi f i * Por oxaa^lof ^l*** Miaa opeotnia of ttio Isoaar io 
3«lirAr««ro«ta4««aaoata i t «liara«torlaotf by a po&k at i^o 103 Aia to 
tHo loa fomod ^ oiaii lo <7C*«lo«rago oa tn« far al^io of tbo 
lifitroiort troay* i f tHo oa groa^ l a looatod on a oC^oarHoat 
- tot • 
ot«irrais«i %«t««ftii C*l imd 0-2 in faoiUtat«<i« luapdlag to tlui ! « • • 
of tliA citrlKMiettiosr grcwp* loas of « / • 90 m& tc>a eorrospoadu 
rmnp^otirttly^ to tHo reftrrangod toaai of m/m tA aad 37 fouad for 
•attirat«d aothrt efitor% ttio hydroxs^l group boiag rotaiaod in 
t)i«t ton. tfi«» larfo po»^ at V o ?4-59 asy bo duo to l^a-oleavaso 
id it) losa or aethoxy carbonyl group* It may al«o bo (loa to 
3 3 4 
allatnatton of tho tliroo oarboa froga^nt AtG •» Cil„ «• CU.«> {>ltt» 
9nn hjrdrogon atoa, foltowod by roo<MiM»taatioa «ya«loga«a to tbo 
foraatloa of ioan of a/o M<-43 in tb@ spootrn of »Aturat«>d ostors* 
•>» C I ^ a a 
To?! 
•» IICI « CH(Cll^)„OUg 
3 a 
>A»3» 
Ctl3< 
OH 
1 
1 
1 
« / « 
OH 
9 0 
- l - t -
II 
ai3C - c • c t i j 
OH 
m/9 103 
f f tlia bydrovjrl fuaotloa i s «ll3i»l«tody olomraiaa oa 
oltliar at da of tiio aabatt tiitod oAMrboa atoa roti i tt t a proataaat 
t»aa« Trtaatlqrtdtlrl (titS) othora of brdro:^ aatars hmr9 baaa 
•xtaaatvaly atadtod bf aavaral aorkero* tbo aaa of t r t « 
«atDirtatlyl aatara rattiar tlian »atli)rt oators afforda aavaral 
addtttoaal trpaa of fr«««oat toas atitoti aro obaraetartattea 
of tlM ma faaattoa* TINi aoat aimadMit toao ta tbo apaatms 
- 104 -
nr9 4tt« to tH9 t r iw i tH i r ln i l y t totiy 4 /9 73 audi t&« rtt«rraiift«4 
toi l V<» ^''^ ^ ^ ^ *>^ will oil (ure foand I n v l r U t n t l r Al t • » • • «pe«trft 
•• 
^ow««r«r» I n p«»lyfiifietl»aal TH'i d«rlVAtlv«s a t i l l anotti«r Mi^ Jor 
tyi>« nf fir^eess t!« onooiintaredt the r^arrange'oma.t of aa In taot 
TH-i n.rmip from on A fusiotlon&l gr<i»p to another I n tiii# oittidii* 
I n tftt* mimn «p©otrn« of tho «Jl-ti4S ostor of ootd<i«caa«-.l,18-
dfoio «olf!, Mitftii 337 eorr<i«i!iiaod» to i4-73 I n t^e eorr^sparidln^ 
«!tii««tHtrl »st»r 9p»etra, whi l« « nit{iii«r of otHer pr«>»la«nt lon« 
«r« »/© 73, 73, t17 , 123, .<-15, Fho proalit^At Ions «/© 147, 
3504 »ii<t 3t? Al l art»» t roa tntrawoleottlar WsJ re«rra(ai®fflimta# 
I II 
m/m 147 ^ / o J304 « / • 217 
I f • l»tt£«-<Aiit« ooiq^ouad oontalat t«o 'tmi groaptt at 
rtHMtw 9« t» t« I n • 4li«ltt« IMS roM>raiig«ti«iit pTom%itm«m w i l l 
« f t »« r»«t t t i l a m M i t ^ r • € t M i * o f low mmm eontalalng botH 
fll9 fMa«tl«a«* 
• too • 
tli« potltton of m k«to ojorgoa «toa g«ii«r«llr «*a l>« att<luo4»<l 
oil vo II nil 
j?«><»l««v«(o with r««rrfiiig«ti«at« aro «ao«Ntat«r«<i* t>«vifitio«i$fr<Mi 
thifl pat torn ooeur wtien ilio o«o gr<Mip t« loo«l«<l aoar tHe aottioatr* 
oiirt»onrt irotip or tiotir tlui t^ra^nstl oar)»ofs «t<*ai of tHe tijrdrooarooa 
&hnlnm 1« tH^ 3*oxo e^m^oan^ tUe toadtoaoir to eloovago tietwooo tHe 
irlofnal oso gtrngpa i t oo atroag tbat tlio ftoyllua Ion of &/« ^«^9 
^f>ata«t(iii thn «o#etraa« rtii» only otbor ttlgalfioaat oxygon-
p'tintminin.fi tons art )4^  onfl fia ioa of m/& 1(13 (prosuaat)!/ for«oci 
thrrm,?H 3,4<Hslo«voio vttti roerronsoA^at of too l^drogoa atoao)t 
botfi of wht^ti itr«s rlii# to oaall {loiOts la tlio •«»« *sfptjotnia» A 
lio«iotoi|Ott« oorlfie of S«oico oatem tioa rooontly Iftooa otudiedi by 
n^hna oa4 o t^onliAtiin nslof M-.1 «4«i 903 aaaa qioetroaotor witfei 
41 root fnlot tiyotott. la tlio «p«otr»«i of aotHyl 3«0]totio;eitaoQaaooto 
tiio bftoo poatc ton at a/o lift w«a (^aorvod« wttioti la ^roOoOiy foriaod 
%r 4«S««loava«o i f' to tHo 3«oa» ftroofi) vitii Mtsrattoa of oao 
tiir<iroion ato«« 
n 
""^ 0^ ' c^si-R ca. * 0 ;aii 
m/9 S13 •/• i t« 
a '^a 0^ cHj "oiij 
• ion • 
ftt leoto ••t«r»t tta «MtU9ii«l oliariMt«r&«ti« «»il« 9t 
trmgmmtmUon artMS f r« i He hmit^rtf r»arr«if»iM«l of •it i i«r T « 
^#r«f«ii to tli« e«rto«arl f^ii«ltoa la tii« ehaim^ flviRs imiVf «»» 
iMff « «til<iii «r« not foastf ta ««•• • «ii«r« tiui oiKi groap i t el»Mr 
tliiui tHriMi eiir%0fi« fr«Ht «ttli«r ond of tti« polyiMit^toAo oli«&ii* 
/ \ 
OH \ mt ' . • 
(H) i|/« 342 («) i%^ e 138 
-CB.OH 
(o) ii/« n o 
w^^ nar fullr ^if trt 
ttna •# ipM«ii U •» atraliiitfoi^NUNI tkftt •i>«]ii4iitt<Mi miA mmm 
•^mtimm fmm tm ••i«)felt«k«4 pro««4«r« t« l«««t« 4 M I ^ I « boii4«! * 
r^r •viM^lttt I I I* •9««tni« of • • thyl 9ito«(if*iqr»to«r«t« htm « 
HftM 9««k ttf •/% tS8 • r t t iac fr«a tUinri^ft d^ |« t&« •poxld* i l o i * 
cK^lmmmm • * tii« otiMNr i^ <l« %t tliia f«tiMiti«i«t grwi^ prodiiM* « 
Mioli avulltr iMt • i«i i t f l««it pm9k. «t • / • 199 «Bd mf% ^^^ 
Itt «mitr««ti ndldtUmi of • ^ M I I I I * lio«d | a t « tlM M * ! * * ! ! ! * ali«iftc«» 
• f i « s l ^ ring ! • al«o«l l«i»«««ii»l«« 
0 
«B[gO 
C • (CMj)^ 1 CSi - CH ^ (CHj)^ • OSj 
m/9 ITl 
«/• iss 
f t !l«Oi!»nttr ^#a Ctepta !!«•» atti^lsti tb« mass speetra of tha 
iQfolofiaatimoaa katala darivattvaa of epoigy astara i a order to 
aoQfira t M atmotttra of ep^itf aoi^a* 
__^  90 
Klatttatt and ^pmnomr batra atuaiatf tha aaaa apaeira of 
•atlaioroHrdroior ftarivaUvaa of 9tid«-ai^ oiO^ C^^ itatbyl aatara* 
TlMT hterm raii«rta< tum altlwtti^ 6a««i^ of tb« Matboxjr*i>rOrojQf 
«ortv«ttv»a of tHa ^•iar««Mt«ftaliift ootora «aftii«i tHa looatto* 
• f tko oftglAftl op^i^ fflast tHo iMHqr viUwr t« ia froat loaa of 
M t H o M l f «o«l««rl M i irator to gtvo • ooMraliot oomiloat j^iotiiro* 
f f l t f I Ifiliiy i i t i i i f i 
K««oatlr Ml«o ooBtalalac ortWyropaso vrmpt hw « t t rMto4 
ooMlioTilklo aittoMtlOM* Uko ^ o iuiMit«r«to« ooapoattda» oyol * * 
•TO itttorttilar wNitoUlo «ii«or olootron i^m^tsHmmt 
• t#8 « 
iHiti tti«r l«<NMrts« to • iit«tttr« «f IvMwrto «lli«ii«Attt« wtiieh «ro 
not roftSity ^l«tlnfal»tMi»it« frow ••«)i otftor* Ooiifitioll And MMforal^^ 
otwtwid tib«t oyolOfiropMiQ «ii«l l»oa«rio ttlluiiio ootoro oaua Ho diit'* 
ttiiiiilatiod tigr tlM rolnttvt tntonoltr of tHoir il^(NOl«eiitftr ion) 
o^r(% uooftittri tfi« «rr«iO|pr«^itii« i^oton «8r t»« flxa<t tir «MHIO 
oHotttoftl roMtions toadtng to « pro^et« or aero uMitalty a iiijctitre 
of firofiitotot wliiob iiro Idoattf lod l^ jr mmm oinootroMotry* fHooo 
roootiovio iooliidle feirdirogtfiolyolo « o^lilittiQia iiA<t r«(iotiQo witb 
«ftt^«moUe borflmtrifittorlrto • 
Cllg CBiijj CSI^ 
/ N^  !l P t 
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aovoral itrallalftla mw olaa* tiio «laatola boaila vaatfor fraoljr alaag 
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a Mgti valtafa i iataatial i t apptiad batawsa a sliarp ivAg«i «i(t a 
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•alta/eontitaatar. Eleotront ara raiiavad liy a qfnwataa aMKSbanioal 
taaaaliaft isaeliaaiaa aHiab prodneaa pa^itiva iaaa af low vibrat iaaal 
anarfy and aansa(qia«ntly vary l i t t l e fracaantatiaa • italaaular 
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•ai%«a i laf—aai laa# fkaaa aarra aa aa aaatfa aman makmrnm* tlw 
» t i t -
• t « t t H « ft«l<l and a* ft ftaiipU r«ftMm«r •« tli«t tli« ftftM^l* •«§ 
hm toanglit t# ultiUltt tti« few «iisfttr«iift r f t^t r«4 to f r a ^ M 
114 l« i l««t t«B • I n Pfm% of tm %tm iMt«aiitftr I « B t« gmtmrtAly tlM 
n;i«otroii l««»iiot • « • • 9p<t^tromotrst baui f<MUi4 ffO«« uiwi l a 
l»lMi«)iholi9itf fiiiftljrsts, tmt e«av#»tt9a«t tco^tqiiii Ulc« OOMS «n<i 
tli« u»« of To l« t l l» d«riTattv«o do not i«ni>r«lly yi«l i l aoloeislor 
tons fro« ttio Intoot aotootilo* Sevorot pHooplMilipids iaolitaiaf 
loot thins mit^ ooplioltao have tiooa oxojnAaod by thto a»tiio4« tySK 
«iii<) t y l * dltooyl gljreorolo oiia i^ e dit«t|n|pEil»l»«d i»y 4S« 
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««*^^ « ' ^ I f l f l i y«fW*^ty (SiiptiorM««««•) and »r|gHMitt U o o t o r i a 
( ^4)0«ynaeaaa) aaad a l i a r«af»a«tivaly Hy fo l lov iag tfeia prooadara 
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th«* foroMla ^31^;^^m^^* '^ '^  8p#ctrti«i of ttilii iiroiHtot ladtoated 
tthior|»tlm» ft^nkm nt 345i», iT40 , 1230, tl@5, t i aO , laao aa<i iJ«iO 
«M , Th?* |j««»c at .1430 ca*** •H«»«4 the |»raii#ft09 of 11 Hytlroxyl 
woloty wtii l«i th© othor te«i«d at IT40 ea* eiciilUtt#<l tU« «iar&mjyl 
fottetlon of th® o»l«r groaning (-CuOCii„). Tfeie abtorptioo a i 
«lf»o ea w*i« aii«tfa«<t for 0-CI utrotei i ing* ttio po«k{» at IT40 , 
13 .^ e« «r«r« «ttribut«<S to «» «e«tiit0 sro»p {•^•ijiC'A^i and poiiiis 
lit 116S, tlOO« 1030 « • for C-«i> • t rotoniof t , mo MHU 9|>«otrtt« 
of tt i lo | i r « ^ o t atlovod ttcnol «lftB«l<i A t t t . i S diotortod t ( 3H , 
torirtniit ( ^ ) t oUtttii ««ttarl«ii« proton* «t T ^.Ta iia4 oC «««tti|ri«at 
protons with r«»«poot to tho o t to r onrbonrl 7,a3 « (aHf •c^^'^oacu^)! 
Aootato-Mottirl protonat • i^U ^^ COOn^ ) apponrod at Y S«05 and tlia 
oator motliyt protons a t T f t * 3 « Tlta protoa attaoiiod to tlio (C«9/ 
C-lO) haarint ehlor ina atoa iiaa got i t t n a l a t l t t l o dovaflatd 
at 'T'4«9 tn ooaparlton v t t h the s l i n a l T 0 , 0 of proton attaohod 
to «iirboa C*10/c«4» t>«Arf«ijg Hfdlroiorl f a n e U i w . A «I1SAA1 f a r tim 
9rot«ii attaeli«Hf to hjrdroDrl o iy i«n wiiii S«<M» at 1^ 6 . ^ (C i l% 
•3relii»i««Ni>'l« witH ) V > ) | wiilto thft protoa attaelKfti to fteetnto* 
li#ftria« onrhofi w«« e«nt«r<Ha »t T d * ! * Attbougti ib« siiAiitrAl 
dfttft oanfirw»d tti« • t ruet t i re &t tti«( |»ro(l«Mit ( i : ) AM a«ttiyl 9( i i>) ' -
oHlnrf»<»tO(9)«H3riAr9iiar*12<-«QaCoxyo«tft<l«oandat«, I t « « • desiriUiltt 
to h«v<«i f«rt?»er winnort W oti««loal t rua^fomat ioa* 
Ftirth^r f)y|(l9a0« Mtpp^^rttaji tii« AI»O¥« t truotttro that I t 
1*1 R v i e i n n l ohlorolivdrony derlVAttVA ««tl not e t tber a v le i i iA i 
*^ifiHl^rn or etitoro«io«(to«y co«if>o«in<l waa ^rovat! iiy «ub|«GUn£ i t 
to «lno duat wHteti raaiate^i the for«atl<9n of th«i axiMOtad alict«t»e 
a« i«i ^«»ii«>r«»tly tti« ommft at til vif^inol dtol i loro* and ohloroac«iloxy 
'l^rlvfttt v«a, 
fh ta pro'ltiot alao gavf» a ^omltiva i i« i ts ta l i i teat wtd 
t t a Mtaroanatysl a oorraa^omtad to tba fornttla' ^ai^as^S^^* ^^ 
I t a IR a^aatraa, t^aorptton toaada afipaarail «t 3490 (<-<m)» 1740 
( • M ^ 0 t j | ) , 1T40, 13S0 (•(tCOCli^), ttlQf lOOSt 1030 (C«U a t r a t o M i i i ) 
• l 
aa<A 900 (o«-ci atrat«!«Htng) eai • I t a MH a)ia«tr«t« aKHlbltatf t l i * 
•iKiittta at T t t i t U k a ( ^ 9 t a m l a a l ( ^ ) t S*T»r,« (ai iala -C^g^t 
«i.l» (JWt ococjij^ ), T.9« ( la , -cajCOjOi,), «•» tortt (iH, ctiog, 
4tai^fw«r«4 on n^ jO aliaka)t O.asa («»» ^CO^^is)! S«<>" (SMt C I * 
Ott 
«47gOCOGa^ ) ii i« 4«9« (tfi» •-C^Ol)* THaaa 4a ta aara I n airaaaattt 
with tli« utraQtur* of f»rortiiet ( i a ) « i mmU^rl 9 ( t 0 ) • o b l o r o « i a ( ^ ) -
««•t»«r•13-hyflroxyoe t«{lo«aniittt«« 
In (9rd«r ttt obtain ii«]ditlatt«l wi^port to tb« «i>ov« 
«trtt<stur9 for tli«i ooiqsouad (xD^wsst flal>J«Heto<l ta iKa-AoOU rcduotloa 
to rtf«l<f th« oorresponding hydroxyftltc«fi9lo no|<S otiMmolerisod a« 
l3-*if<trojty-Jt£*!g||i-?l-ootadoo<»«olo oeid* I t r«»pt»ad»d to t e t r o -
ni trfflai0th«»fi« t««t far aaaaturat lan but g&ynn nogalivo t»»t for 
Hnlo^na. Th^ til iipeotraa of this ooi^ f>ottad tlbowed o band at 
970 cm ( t r«n» ttnuaturaitioa) ftlongwith tdo otbor itsuiii bands 
dt«filffiv«d bv «tin Hutli»ntio «a«pl<i of ta-^ydroxy-traattg-O'-oc todeoeaolo 
aeld* 
•;!taritctori«ation of ttto product iXtl) 
1%in ftrodunt retspondod to !}«»i lo to in tost and i t s «ioro« 
(tfifiilyi$i« iK»ooitntiHt for the fortmla '^ |g *^3g^^3*^ *a» ^^ »l>©ctrtta 
of t W t t»ro5iaet otto^sd absoriitiois band* a t 33Ta (hydro i^ ) , 
1749 (oator oarboayl) aad 770 em"^ (C-Cl tttroto^iio^). i t s mki 
a90«tra« oiiliibltod tHo ttwal stgoals a t T 9*12 i U k « (3H, 
tars i nal -CH^), !i«79br«a (ahain - ^ g ) * 7.7«t« (aK, -Gl^gCoacil^ J , 
6.SS br»a ( t t i t -Cif -oi t , amiiai i taaHa with U^o aliali«)« tt^Ma 
(n«f, -«0<MJ«^), e , 3 « (111, - q | ) and S.OSii ( 3« t CH • q | ) , ^paetral 
OH C I C1 
and wiaraanatyats data c«^« eoaoliiaiva aapport for Itie prodaot 
( H I ) ao a a t ^ t 9»10«MiiQliloro*ta«4i3rtfrox3ra«tado«aaoata« 
- ta4 -
Ptir«h«r ••l(l«n«« In •tt}»||i»rt of thm ttnietttr* (Xil) ««• 
<ititfilti«<i W i t * i)«elitorltiiiU(ia to «a «lk«a<Htt aotd id«iiiiftttd 
«« tl'->iydrOKy-trm^a*<l*iOotadaq»a<it<t «ol(l a« 4«iierti}tt<i •«rli«r« 
Tilt w»rk van fartli4»r •xt«Bil«<i to «iiotii«r substrate* 
§tl3t^^**^*^A'*y^*'^ x3r«t«arlo aoitf (tLV) wbloti on s lo i tar tr«at«»tit 
gavi> oalr two products (Hotiaaui T) aaavljr oMtfaiyt 9«*A(}otox3f-i3| 
13*dt«hloro«( W) m\'i >l-*ijrdro3iy-l3t t3-dietiloro (XVl) oetadeoanoatoa 
(•^H«»e T), botb in «i]tiat {iro{»ortlons* fli9«« two products w^ro 
ttooarated by s t t tca jc«l ootunis v^rommtagraphf «ad wero otoarac* 
t#ri««d !^ th# stAndard {)roo«dur«s« 
??olto««i - T 
12 ?J 
A A I 
( X I I I ) mi 
a • cj! • CM • ca_ • UM- - ca -. a* 
I I a 2 I 
o^ oa 
(XIV) 
! • 
cm 
- ACgU 
I I * OBjIlj 
0A« 01 CI OH 
• tt« 
Ot 01 
(XT) 
I 
01 CI 
(Xtfl) 
^ • r « it « 0lIj«(Cfl2)^'-| R*««-<0H )^^ COO0H, «M<I Ao • K^JOCH^  
tat pi*««(4ai,)ylKXm (JQLII iiM» l U ) 
Chmrmtmrimtitim of tft» prttdiwt iWf) 
mi* 9r«ditt«t gftr« {tosltlve »«il«l«tii t««t for bslofoo* 
Ttn «l<^««at«tt iHiitjralii oorresi>oii{l»^ to tli9 foroulo' '^ai^as^t^^a* 
IR sp<»«trfi« elaortjr otiowod t t to li« A obloroaeotoiy oa«|»oaiMI 
•ln<i« t t «irhft»lt«(! Iho «<l^ l tlonnl baadt for ao«t«t« «! lUO^ 
13:10, tlSO, 1090, toao ©ai"^  m4 C-Cl stratoniag «t TTO oa***. 
%« ©stflf (-^ y^ O^CB^ ) iibHOrptton w«iii oli9«nr«(l at IT40 o«***, fh* 
"^a «f)(;»otini« of tiilfi coi^iotiad r«v«al«<t oli«riiot«irisitio o i inolo , 
t « # , , « stftORl At T 9.t3 for ter«l»«t M i^thyl protooa (3ii|~C^^), 
oth«rg at Y «^T4 for ehaln •«tltyl@ae and the signal at fT^Tl 
for a aist of aothylono protons attaeaod o<" to t ^ aator oariioayl* 
Tile tiratotta of ao^tate methyl grotip w«r« ofe«ervodl at T 7,i)l 
(11, •'>n*>C]l^ > anil «it«r netti/t protons apf>#ar<9(i at Y ^•a4, la 
th® aowfift<»W raftoa tbwro ir»r« two broad s l i o a l s at 'X 3«*:*, 
6«17 attrltmtad to tba tiy^rogans attaeti«4 to tba t»o olitorioes 
aad aoi^ taixr Ooaring earliotts* 
iiVirtbar oooflraatioa of tbo atrtioturo (nr) that i t In a 
• l o laa l diotiloro ootor wm§ <Mitalaa(l br troatiag i t witb alao* 
aofttio aotd abioli rtol«So4 tba o«|io«tod la-ooolojoralkoaoio ^ i d , 
fho oomionad r«af>on4«d to tbo totraaitrowotHaao tast for uaaa-
turattoa and aagatlva ratpoaao for obloriaa* IK apoetraa of tbia 
aol« lavo abaorntton ba»4a at It iO, iS30g t i»S , 1099, taao o«*^ 
for tba aootata fonottoo and 9S3 e» * for ^ f p ^ uaaataratioa* 
Maaa ao«otro«otrr vaa otoMt in oonfimlaft tba aaai^bad 
atraatiira of tbo dlobloroaootoir dariirativo* ftaa ttoaa apoetrutt 
- ta« -
of wftthyl t3«ia-41«btoro«0-»acMit9xyfiotati«Oiiii<»itt« (1CV)(l<'ij|^ *4) did 
not f i v t tli» iiol<K»vilar ton p9mk tnit gm^ tb« &igii««t ton pmait 
lit «/« ZH^, otfi^r ftlfl^ittftount f»««)C8 w«r« ol}»8rv«<t «t i|/« aci9t 
m s tm'^ I t t . ioiit<l«» tYi««« »A<i» l o a s otli«r towttr ««SK pe«k« 
wfiro i*li«» preiKint In i la sp^otraii at m/tt ^^2f 2a3, 331» 337, 
•tf) , niO, 1T% 14?), I t 9 , 1119, 93 , 9 1 , T4 » t o . 
fi»« f«r«ntion rtf tHe l«sp©rt«at frag«eat iafis h»a l}o«a 
««<'',Sffsit.#d to oooar «oo<ir«ilag to tii« rrai!;a»e«tatlc»n patterns given 
fnl'*« Ion earr^n^^ndH to the las* »r two ohlorlae radioals 
mi'l thrtn a nlenvag© at oar»»oa» 12 iwid 13 as .^ tsowa lu ioiiwaie -». 
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O 
? 00 lO o 
o 
CO 
o 
AilSNllNl 3AllViaa ^ 
•» 13T • 
Aii<»tit«r l«i>ort(mt pifaK «a» observed at m/«i :M0* Hie 
foraetion of tti|« fragsont ton nejr renult fro* tHkO loss of i«o 
e^lorine mtAlAAle and than 1,3 euift of aetftjrlene fuitotloa 
between C«>t3 <mti U«t4 as dnplcted In tile following «ey (^oheae ^>« 
»c)te«e, .•*,» 
fn 01 tocacu. 
-2 CV 
V 
3^ toO'KJSI. 
t ,3 ettlft 
tucaca.* 
I 
I 
«t/f Iff 
file •«»• Ion i^ eeic ttt ^^e |9S o«i lie eHowa to erlee bjr tlui 
frai«e«tattOtt proposod Helow (toilette tO)« IHftt i» belpftit i n 
tooaiiag tte iioetttoa of tbe atfetoiy srovp «t 0«0« 
«• ta i -
o^»>f iff - 19 
II ^ ^ 1^ 
- 2 HCl 
t 
I 
0n« MMYf^  {irotKltt«at ton poalc «a« obtaiiidd a t ai/9 111 
«lileli oiHi Ho tlioiMA to urt-.« i n thu following Mimaor (:!»oti«»o 11 ji, 
ct .uCOCHg 
- 2 C I * 
V 
tucoca. 
CHj|(CHj)^--C8l • CM 
i^o 111 
- ia» • 
ilitotH«r •««• of fr«ft»««l:ftt&oa l« obtottt tHlt Ion i « 
•nova i^iowtt 
tci) ci «1C«0Hj| 
• • i^—X 
acoc«-
\' 
«/« iti 
flM ]Mr«<litot (Xirt} «h<Hr«(i tbe |>r«s«mie of oltlorlfw liy 
««l t t t«t i i %m9% tud «t0r«Miiil3riil» oorr«flt)ood«(i to tii« twewaXm 
^t9*M^9^^a* ' ^ «fMi«tr«« •£ tiii« i^ro^ot g«v« alisorpUoa iittii<i« 
At 9fS0 (»!l)t tT40 (.goocm,) ami SOO (c -c i str^tttMiis) e«*^, 
f t « {MA ftfi^atinia altavctf tk« «•««! slftoaU «t Y 9»ta for toradaal 
M t k r t urotoiio (9ti» •0 t t3 ) t rs * r (oUata q|^) i i l i iU iho oae at 
Yt*T9 for ttoo tvo ii»tli8rl*«o yrotoao oC to tHo ootor o a r ^ a r l 
• 130 -
grmp (an, -cgj^^oocHj) AII4 rd«34 dtfAal for tiir«« protons of 
tlio ostor miixyl (Hi, •c*^)^!^). Tli« otgftalo oooUrod o l T a . a , 
««13 tatogmtin i for tliroo protons ottoo&od to onlorioo ood 
fi74lroiQr«^««rtfii oarboao (3if, -CfL CH (CH«)- - CM )• A tiydroxyl 
I I mm I 
CI at a« 
priitw slgaal (dt««tip«iir«4 on u.^ addition) opponrod &t T T,0, 
On th« ^nivlA of IH «ind mn. atttdi^s tiio prodtiot (XVI) w«» assigned 
the fttruoture o« niitlifl 9-l)ydro^*i3,l3-dlofolorooetiia4M»attoato« 
In ordor to oonfirM tlio oHovo atraettirot, ttio prodoot 
'Wl^ mm d^ehlorlaalod »1 th «loe rtatt. flio rowultlng iiydroxy-
«Hc#»note jwld gav« t<itraiil tronolhano tost for uusaluratlon and 
'ltd not ranrtrm^ to tfio %tl8tf»ln t e s t , Alao on annlytloai sbC 
th«» d«etitori{iat<»<t prodnot sHoirod tlt« iteM<si nlgratloa boiiavlour 
as that of tha mithantlo aanpla of ta-'^iydrojar-trana'«#'«' 
ootadooanofe aotd whan mn aloagatda* 
( I t ) itongtton of 9.1i>,t2 and 9.t3.t3>trt&rdroicyootndooattolQ 
Aft da iy|th ttf 
mi s wortc ««• furthor oietandad to tha s«»a tvo stthstratos, 
1 .0. 9 ,10 | t3* and 9,l3«t3«trlhydroiyootadooattole ailda (Vi l l ) 
m* (tlir) hy troating than tndlvldoally with hydriodlt sold 
tn nnotle anhrdrtdo nadar Idantloat roaottoa oondltlons. In tho 
f irs t sohstrnta ( V i r i ) , aftor nsnal aoriK np, tha prodnot was 
nathylatsd* Tha rt«C of tha aathrt«tod prodaot roraalad four 
ooapononta, not of ahloh tvo prodnot» vara Isolatad hy oolnna 
« t31 -
( t n i ) Mid i)(l0)«iod<».l0(9)) t3*dlhydroxy<inrilI) oeta<t«eaiio«t«« 
(SahviM ia)» ThA otti«r t«o prodtttttn ovlag to s««l l qttMitili«t 
4%»<»«ifi««f I to ln t lon* 11i« otft«r sutovtriit* i^i^iatia-triJitrdraxy-
oetiMl««A»oic iXlV) yi»%^B4 tw9 prcHlttots ooly whlob ««ro 
lsioYftt«() midi etiHri9iet«rl««il m» ««ttiyt 9«4iy(lroxy«l2*tto«toxyo 
t,1-l«i<!o ( in^) aad 9-liy<lr(»xy<»t3(l3)->loae»13it2)«iie«)toxy ( Xt) 
natii4«»eAn<!}atos (:^eti«»e t3)« 
I « I I 
Of! 
y 
Oil OH 
( V I I I ) 
i t . m^H^ 
I 3 I I I 3 I I 
on I OH 1 m (on) ( I ) 
( n y i i i ) 
Tvo lior* ^rodaot«(ta trfte«a) 
wh«r« « « ctijCcm^Jji-f »• • -(crig)^ C«*OCH. (VIXX 1^ Aoid f o r a ) 
Ctmrnctgrttattoa of tli« arotfaot ( x y i l ) 
Th« {ir^luet (XVTI) r««p(»a(lft«i to Ooilst^la U»t &»4 I t s 
«ioroiia«lye*l« oorr«fip<!iiido4 lo roraml* ^ifjfl^^^^^m* <*• ^^  iipoetniM 
(ihow«d t)i« bAlias St 3340 ((MI), l t40 (JOOCH )^, and T20 (0*1 
ntrstehlng) on , t t« .^ 4U sp«etra« gairs ia additioa to th« 
tt*tu«l sli^Bali* for ffttty astHyl ustors, two ibiroad signals at 
T'(«76, And n'?«3*4 as i»iltlplet»* Vhma$t wers attrii>utitf>le to 
thr«« prntaas iittaeli^d to onrbons bsarin^-loillaa «a<l aydrexyl 
groaps (^ ''ik «-Cll. est • CI1)* A broad s l saa l mam ml%o ol&!»orvii<l at 
OH I I 
n»n2 for C'lOll ivliieh dlsappsarod oo l>„u addltioo. 
'Purthmr sYideaoe In stipport of tu« struoturs mtayl 
<),lO«^tlodo-13-4iy4roi{yoeta(ta«rsinott« (itVlI) was obtainsd by 
(fsio<flaattng i t to faralsb a tsydroxyallcsnoto aoid obaratit«rls«4 
as ta'-^yHro«y»traiis«^->ootad«oanolc sold, fbls aold gava a 
f)Osittva tast for anaaturatioa, «{«ftattir«» astlntata t«st rulod 
oat tha prssanc^e of balo^sn* fH spsotrua of t ^ a acid aiiowsd 
alsMist tHa s«iBa abaarptton jiaaks wfttb tbat of tba ataadard 
aaapta of t2*ttydraiy«»ljrai|a«9-*oqtadaaaaoto aald. 
This tro^laat alsa raafHSadad to »«i l s ta in ta«t and tiad 
tHa fOTMila ^|9^37%X •» avldMiaad by Ita ateraaiialysia* SR 
saaatmw af tbts ^raduot si^tbttad abaarptioa |»aaka at 3400 (aa>, 
fr40 ( -^^Hji ) aad rm (C!«T atratabliig) oa*^. i t a MH apaatrutt 
• 133 • 
Kwrtt ehfir( iet«rl»tte s lgnaU for t»rs | i i« l ttttttkyl protOAa ( 3 a , " ^ 3 ) 
• t Y 9 « t t ohatR m»thyl(m9 pirotoaa at Y ^ * ^ ^ * <<«••• ti iyl«a« protoas 
«<l|fi«<»«t to «at«>r oarboayl (3M» -Cjjj-c«>OCH«) at r t . T a and aatar 
«#t«rfl protoaa (1 ! l , -C^^oiCjri.) a t T 9 • 3 9 . In tlia do«afl#l<S ragion 
of thft •tp^'etraa, tha tawi a n l t i p l ^ t s l f aa la at X 3 .33 , S.13 vara 
fth«i«rv«Kt nnd loonta tJJa protons attached to Iodine and lijrdrajcfl 
bearing earbons. itydrojryl proton was oba&rv^d at r d , S aa broad 
« l » f l « t (<ltsappeared oa 0^0 «liaic«»), T!i« produot ( x v n i ) «a» 
thu<9 boti «iV0d to b» an i»oM«rio a lxtura of a^tliyl 0( l u l - l o d o -
to fq)^ 12 dihydroxyootadeoanoate, 
Piirthar ©vldisiaei* ittipporting tfi«- struotura ( X / U I j tl iat 
I t I n ni;! tli«*r n v l a t n a l dl lmlo aor iodoaootoxy oaaipamid but an 
|»«>»arin «tvt»r*» of v lo inn l todohydrory ( X V I I I ; wan abtalnad ay 
t r a a t i n f I t wltti atno dust for da lodiaat i04 . I I ra»i*»t«d iha 
farMatfon of tli«» axiK^otad atkeaa am km tba oaaa « l t a tfia dlte«la 
and halaaaataicy dart irat lvaa* 
8 • OR - CM • ca . - oa. - cii -• »• 
I I • * I 
OH 08 Otf 
(XIV) 
I I * * I I f * * I 
X OAe on I m OAa 
{ou> (1) 
(13«) (XX) 
irn«ra « • cSRjCcHj)^ -^  «• • -(caj)YCaocd3 and AA • -cocii. 
CHiir>ct»rl««Uow nt the pro^ot (Xl%) 
Tills firoduot ft«v** pot t i t iv* Sl«ll«tain tent «a(i dtierOMialysia 
of Ih9 eoapountf (XIX) o«rr«spoa(l«a to th« towmvkim "^^l^di^^s''* 
l t d tH »|»«otmtt siiio««<t tho al»«9r|»tioii t»iuai<l« fi^t 3490 ( a u | , 1733 
(-Ci50C«3, Oi^JCa^), 1330 ( i w e t a t e ) , I W O , 1110, 1030 ( - C * 0 } , 
lind 69'» ( c - I fftretohlag) o» • i a tt»» ?i4«i 8p<»etrusi «f t)i l» 
pro«iuot, iHe MSiiiil Algnel» »pp«sar«»a at T ^ « l t 11IK« ( 3 4 , torm^aol 
~ c n . ) , H,7 br »(chain «n»thyl«rii«) and 7,7« {M^ a net of »«ttiy|«a« 
protoa« c<. to ttid ost^r ^rouo). i%e s i i ^ a l for tho protons of 
«®thyl trottf) of «e«tate» tinkai«r.{» (3 i l , -OCOCJI^ ) wa» ot)i«#rv@d at 
T7 ,» <^» nh»rp a lng le t and th» otttor aett ir l pracoas at Yi^«3l», 
rh«r# w»r« two iilgnnltt aa ou l t tp ls ts In th« downflvld reglaa 
at T S ^ a , 8 ,2 Intofratf t i l for tbrao protaoji attaoti^dl to tlio 
«arbfm« t>»arlng to4tne, hydroxy «a<t aootoio*' groiipa» rii#»e data 
wart I n afraeMotit wi th ttio «truotara ot ttia pro^hiot {UXi aa 
mothyt 9<-hy<lroii(^-13-ao«t03Qf«»13-4orioo«ta4oQ«iio«t«« 
HM* strttotura l a twmr of v l a l a a l lodoaoatoxy grouplat 
waa ohtalnod l ^ t roat tng tiia |ira4««t (S IX) wit i i aft«a dteat vhioh 
raanltai l I n tho roriH»tloa of tha aayiaotatf kr^rMorallMtta and lima 
tlia |>oaalbl l l ty of iodohydroxy grottplaf waa ralatf «at» I t car* 
rul tow eolour on traataaat with tatraaltroaatHaiia aatf t t a IH 
«»l 
a^aatm* ahowo<l hydr««yl ahaorptlon at 34S0 oa * aa4 tiia trai^f 
^ a o r p t l o a at 9S9 o«*^« 
- 13« • 
^d'llttoiiAl «ttf>port l a favour of tbe 8truetur« ixlX) wa« 
otitiilQAd hf mann «ip««tr<!MMtry. I t g«V9 •a« t ty lat«rpr«tiiifrt« 
mtm^ mpeetruM (?^lg* 5 ) wttH only « f«« p«ttlc« of ^i^ i n ioao l ty * 
fti*i a«l<»o<iliir |o« p*^i%k »««i not o*>»*«rv««l at m/9 49::J» f&e a i ^ a t -
floartt mmwn lonxi w0r« looatftd at m/iit 34(1 ( i i * l • C:H„^>)| 33d 
f»4-i • r i ^ t i i ) , 112 (34t) -co) , aar, aae, 333, a t s , tds (aaT-CM^au), 
t»3 (SS^-CfljOM), l^T, IH l (3t3-CJfgOiU, latt, t 33 , t33 , t l J aad Si4. 
THff f©n««»« «f tfflportniit Ions aay b© oxplaloetJ aeoording to t)M) 
MMMMMMIIiMnMMMMIMaMt 
ffils frarffl^at tf»si obviously r*»»altsi by tho lo»si of iodino 
followef! by 9l«»iltpi*i«'»»4i« r«^a(ival of metitoxy ^roap froa t<i« 
aolsjoulfsr t«n« 
y / f '^ ^^ 
'>bvtou«tTy ttii«i mm^ loa I s obtolaa^l by lb* ioM« of &a 
atoa of lodtae «m4 tli^ ^ raaoval of tb« aioaoats of aatbaaal froa 
tH» aot«outar Ion* 
ni« frai«<»al Ion a/a 313 oorroapoaaa to tb« los« of a 
•ot<»oal« of aarboa aoaooxida f roa tbo aaaa loa paaic a/a 340. 
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'£ 
O 
-CM 
ixSrt 
iiiWWiili iniwnl|liak^rtiab|ii*»*w4f*w»»m 
O o 
AiiSHiiHi i A u r i -n -^^ 
f 
»•^^^'^z 
- t3tt -
attML 
followed 1>7 tl>«> el(Miirim« l>etwi«a oarlMias 12 and 13 ui<t •ttli»«<pHwiiit 
1(»<t<i of « «fit«r ttoleeul«« f1i« g«a«»l«E of I t i la ioa ean \tm «ii««a 
to oe<mr m In {«)!<»«« 14• 
I +04CiCJi2 Q\i 
+ on \m 
-41 f) 
4 wmfiSt p9tA at V « 33® «a» otiservna. I t s foroMitiaa it* 
<ltia to tlia lo«a of a firotoa f roa aasa fioait M^O 327* 
ri l ia frafaont ion of l i i fH lateaal t j r la ^ o to tiMi protoa 
losa froa tlio aoaa Ion a/o 336* 
- un -
l%« rr«f«Mi i t t«iB ^ i ^ flit m/m 313 I s ««ftk« fte# ft«it««is 
of t t i l i i f rs f i te f i t I t (}«f>tet«d l a Selien* i s . 
^t^f y T I I 
( ^ I 0>%e OH 
- i l l 
1^/ 
li 
. ^ ' 
©i^-Cci^)^-®! • sji « m - ai - (ai -(cji^J^caaai^ 
OAe Oil 
'^  
• V ••• 
® 3 * ^ ^ a ^ 4 ' " ' ^ 3 - CJH « GH - CH - CII -(CH^^iCJOOCHj 
OA© Oil 
m • 08 • ca * (oig^f^isadCH^ 
/ 
• 0 
•v^ » ata 
HI* trtugmmmt ion r^prm—tktw tNi toss of a ii«tliwiol 
«otc}«uIe fyo« tti« tman too n^* 33T (sotiaaia 14) . 
ThiR fra^taent ton r«ai]lt» l>y the lo«» of Motbaool fraa 
tti* ion m/0 335. 
Thl<» frifcf««iit ion obvio«i«Iy reprfiw^ats tli0 olett^rmgrn 
N/ 
OAo toil 
ai • (CHj). ~ COOQi^  
•*^ V tST 
Tbm aiy^wrwioA of tdlii ion pmak mi m/9 %^i of Mi4tit« 
tntottsltr ttoiil4 too 4am to tHo looo of « oolooolo of OU^ au fro« 
tHo froiMiil ton m/% 313* 
TlNi ion uttaK at • / • tS6 ! • <il»t«iiiod hy tli« loss of * 
iiidttt# ra<fl«al and « i <;C««Uavncs ti«t«s«ii C * l i smt Q»i3« 
r i l ls f r«f«»nt Ion of iilgb In tons i ty oan li# ra t ionaUasd 
!»sr A et««v««tt l»«t«»«n oartiona ^ mid 9, 
fh9 flt|i|i»ftriHi<»e of tho ion i»e»tc « t « /« t$3 ii« ^xpooted 
to or i f i i to to hf tli« loss of a aoltoato of kstoito followod by 
slaitilt«n«ioit<» «»]r»itt«ila!a of & «at«r atotooal® fro« tHe maiaa Ian 
«/« 313. 
Vf IP 
Tli« friM|fli«it loa iMiak at m/(t 113 I s of low I n t e a s l l y 
ttstf I s oxooelod to oeour aeeor<tlnt to th« following, ^iioMo 16* 
•^ t%fft " If 
k l^ 
tj lOOOCHj Oil 
V 
• 140 • 
TOCOCHJ 
CSIjCCM )^-C!l • CM «-
TfMJ)Cff„ 
OQ 
•^  oijicrtj)^ - aa • Oil 
m/9 113 
thin Ion Is genoratfdi by th© loss of an aldenydlti ^roup 
froa the fr-^ ^a s^nt t«m m/m 113, 
ri)i« proftnet (KX) gav* po«itlv« Ueilstola t«at «i2«wing 
%%• pr««ttiie« of iialos«ii, Iii«raanaijr»l9 of this oo^ptmnd 
6«rro«t»ott<i<»4f to th« ••loeolAi* foraula ^ai^ 'dt^ '^ ft^ * ' ^ * ' ^ ail^oetrtt* 
oititMto<l ttio nlMioriytloa peaks at 33ra (dl!)« 1740 iMf^^^^^^P^^h 
1S30 (iMiototo)ft lt4«»t 1^^» t ^ ^ (^«^) •All tao (C«I otrotoniiii) 
WTK fhm mn «{ieotrit«i of tuts ont i t f ofeiovotf tite oUarnotorittUQ 
•littAlo for tiio tor«a»«l ««tlqrl j^rotofto (3li» ^^gij) at T9«13» 
Q^ Mfttn «ot(i)PtMMi protOMio ^(G^.^ai** *^'^ ^•'^* (^'mmthylmWM firotoat 
im^ «q!g* CJMlCli^ ) of r T,t3» mill ooUr aetHyt f^rotona (aii»«COUCi,) 
• t T e . S t . 4oot««r Mt i i r t protons t l i ^ o l oppoored at Y T « 0 « 
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Tit •ddtt toi i td t l i»f« slisniil** itt« two broail s l f i i a l t I n tli« 
<9<i«iiri»t4 r « i l o a atrS*TSI«9*92 ««r« Mioaiiat»<l for tlio pjrotoiit 
to tli« oorbono iMiiirlag lodlae* t!Qr<lro«]r and aootoxy fanoUoiio* 
Oii« Moro sluAAl ot r e * 9 t for •Gl{»| (ttlsajipoarotf on D^ O addiUoa) 
ir«9 oli<i)iirv«ct I n I t s «|i«otrtt«« fteitfi tbo IK and ma afiftotra of t)io 
{iroduot waro oonsi t taat v l t l i ntruetura of tlia laoaar lo a ixtarof 
aM iwitbyl<-#( tO)*|o<to«tO(9)'hr^roDr-t2-aoetoji3rootadiao«iioate (XKU 
f^rtt ier avlddfioa to sti}>port tlio struoture ( x U that i t 
tf» irlotnal todoHjrtSfoiH^ ci<»rtvatlv« (l«io«orlo Mixtoro) was otitainad 
tty nnhimting 11 to KIQO durnt tvbloti 414 not y l ^ l d ttie ooj're^pondlai; 
hy(fronyillkenote (%et<l# Fhl«t aeidt «aif© the nagatlvo Ind loat loa for 
th^ nnnntttr.'ftion (iatrattitroaiathnoo tost ) but rospoadatt to 
i M t f i l o t n to'^t for haloa^on. fli«a« raault'9 •ssta^lisliort ttie 
»tr»»r«t»ir# of tho coa^oaia^ to *•« wotliyl »(10)-todo-lOi^^-hydroxy-* 
t3*BO«toxyocta^eoanoato (XX>, 
Tha r<K9«itt* otitalnad I n tha r^itottofia of hy^roohlorlo 
«A(I hy«lrlo41o aattla a«i»arat«ly with 9,lOyf3«> and 9tia>13«* 
trli ir<troiryoata^oaiiole aa ia* lad to aoma a l c a l f l a a n t obaanratloiia 
aftlafi «ara <|atta rataVMit to tlia pravloua ftoidlaga l a oar 
laboratory « l a tha f l r a t laataaea* aolag hydroohiorlo aoltf 
a« tiia raa«aatf tiiara vara faar ^rattaata lao la tad aad I d a a t l f t a d 
aa aathyl dtia^dtaaatoxgr-io-aklora (l3C)t » ( i O ) « a i i l o r o * i ( j ( » ) * 
l)y(lrai«y«»«2*aaataxy ( x ) $ 9( 10)-»alilar»*10(9 )-NMiata«r*ia«4iydro«y 
( t f ) aad 9tl0«dlaiiloro»i2«i|ydra]i]r ( I Q I ) oetadaaaaaataa* I « aaia 
a f (XiV) a« t raataaat a l t h tiia oaaa raagaal affordad t«a prodaata 
onlf^ 1««*» netliirl 13tl3-Hii<ilitoro«d«>«<}«to«r'(XV) «UKi i 2 t l 3 « 
(St«>lilor<i«^«>fir<lrox3r (XVI ) oetttd««wieAt«M, l a «ii»tiuir ««rids of 
r«JM9tlon, Hjr'trf i>«ito mei^ was tt««4 as |i i« raa i iMt wit l i tlia aMnra 
wantlooad t«« auHatrataa* Ta aasa of (niDt I t ta ra faar 
l»rofluot<i OGit of «Hitoh only t«o |»radaot» wara tsolataa and 
oitMrM»tarlaa() «» aatbyt 9,l0.dtio(!a-t3«li]rArox3r ()£Vll) aad 9 ( I U ) -
1 iirtf»-lO( 11)913-^11 hydraiy {VflTl} ootadaaanoale«. f&a ratnalatag 
two ftrodttota vara I n traaaa oa l r aad ootild not ^a iwala tad. 
The athor a«t»«trata (3CIV) yialrfad tao |irodiiot«» naaMly» a a t b y l * 
f - *ydrairy«ta-aa«taxf«ia-todo ( t l X) and ttattiyl--#*«Qetaxy*t2( I3)«> 
tada-t.1( J3)-liydr03ry iXX) octade0«uiO8tea, On tlte i>a»t» of tHaaa 
r#flKilt« I t l a praauaad tti«t th# ftydranyl fro«|»a at i;-0» O-IO 
or G-ta , C-13 of ttoa two t r l o l acid« play a ra le l a govaratag 
tha aoarsa of wioii raoottona* 
ftea laportant al>aarratiaa t«i t&at tha hydrojKyI funotldoa 
at C«l», C»10^ or C->t3t C<»t3 are aaa l ty aal iat i tatad by ati lorlua 
• r todlaa «i t t t m;i or fit ranpaet iyaly* Alao tiia aet ioa of 
Hydrtodte aetd on ttia two t r i a l a aatabliabad tHat ladlda Ion 
attaaka tka hy^r9}Kfl grmp vara fraqfaantty l a aoapartaaa to 
tHa ohiartda ton tiaaaa»a lodlda loa t a a frattar aaalaopli l la 
ttiaa tba el i lor lda ioa« 
Ta aapiiart of tHaaa tttoaarvatiaasii para aaw^laa of 
aataratad aaoaliydroxyoaUiiaaaaoia a«i4a (9«4iy4trajar- and 
ta«4|ydraar*) vara prmpvrtui and raaatad wltlt kydroaiilorla aetd 
• 143 «» 
t a «o«tte aalir<tri<l« tiii<l«r id«AU««t ooiMlttlotM* Oa f i o a l work 
ii{} ««i0ll aittli«tr«t« 3rl#l<i«d m oAsstar^ of two iMro<ltei«t« «» revoalodi 
i^ ir aaatyt toal TIM» tuo I I ! spwetrua of tliooo oompoiiado ovteiMtod 
tll« idls#no» of hy^roTtyl hmaAm ni9 produot* «}#r|ir0a froii 9 -
Hy<frox)roetttilfteatiolQ noli] woro su1iiiwqtt9atly i i lwa l i f i ^d as 
9«>o)tloro* and 9<->ao(itO]{yoota<l«>oaao|(i «old» by oo»fl»C with aathontie 
»«in^t«^, .^tfttlnrly thd prodttots obt«dn«d f roa 12<^ydro3(]roeto-
dooanote aotd w«rfi ehArnottfrls^d •« ia->ei>lor«»- and i2'»ttCetoxy-
oetii(l(»ei«noiQ oolda. f l i t» re^totton of tlCI wlikt tba two noaofco i^trox:^  
a«lrls «lNow«d ttiAt thft teydroxyl Kroup at C<-a and C-12 i n a l l oa»e« 
(tnn ht*t «tibstttttt»(1 both i>y otilorlno and ooetoxy fui iotlooa, ftia 
faot iHnt only ehtorl«}« aut>«tlt«t^(S protlaota ( X I I » X^, »»^ ^ D 
are f^btaltMKi^aay bo «aerlti«<t to tlie rmanoning, that undar tito 
con«tltl««« of r o M t l o a , hy^roiy l aal»8tl ttttton igc olitorlno 1» 
liradoiitoaiit T»r#«ti»A6ly baoaaite of tiia greator oonoaiitratloo of 
fICl tlian w«tor or noatlo antiydrlda. 
(4liowta« tbo two aMkaoliyAroxy aelila (tt<-4ky(iroxy- aad 
13«4iydroty) im Iroataont wi th ^ d r l o d l o aola I n aootie anlgrdrido 
g«ro ft wlartaro of 9«todo<» iMd d^aoatoxy^ alitor )t 12<"lodo« will 
ia*«ootosy*(« ln«r) dar lwat ivoo, r««f iaet lyely* On tlio k«»l» of 
tftooo roat i t t t I t haa liooa ooiMliKlod tHat tlio tiydroiorl fanot ioaa 
at Co^y 0*10 or C*l3t C<»13 | io«ltloiia 1« woro proforatoiy attbatltutod 
ity to^lno I n alaoat a l l oaaoa «a I t l a oon«14ori* ly N i t to r 
nnolaofiiitla tliaa an aoatoiy aaloa* 
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(i9e«»tit «tu<^l«s of t<m$ ohala bydroiytilioaQS ooat^iialng 
th« ttwtt -M: l^«CH-<Cfl ) -CJI(OSI)- iiairti abo«a that n9igtit»oarla& group 
pmrti fit pBti »n m»y eecnijr bet«*»« tli« ^ y d r o ^ l group mid a roaoUon 
tAkInt f>laQ« At th« aotilile bond^dApoiKtlng par t iou ta r ly i n tli« 
r i t l a * of n end to a l«aa«r oxtoai oa tii« o o n f i ^ r a i l o a of Iho 
dottblo bond. Tfi« anjor r«4iBtloa {>rodaot« of tte« subatratva i n 
wtitnh thin a#ltttbouriag froup par t lo lpa t ion oooar* ari» t « t r a -
Hvdrofurmis ( t ,4 -epoxides) , and tatra l^dropyr iua ( i t3-epoxid«a) 
and thfl'so hitv© i>e«n oli»«rred, for 0xaaple» during efjoxldatiaa 
«nd oitywerdttratlon - d«a«rotiratl(Mi of y - and b •ho^droiQratkaaas 
(both eta wid trans) ««d ft -hydroxy•»»troaf*allt»tte». 
aijC OTjj>^C^«Cfl ^ 2 ^"a ai ( oil)( ©13)^00^110 -^^^<»r^>ff«yfliyqao^f f<p|<| ^ 
aottiyl ^-faydrosyoo tadoe'»ol^tf"ia-owoat« 
CHjtCHg)^ • m - J ^ ^—i(Si^)^GM^9 
OH 
aatky l 9«13«»oi»oxy«>l3«>iaofdroxyat«arato 
CH3(oa2>j^ca«CH(cti2)^an t > 
( i t ) Ma&H. 
^o t adoe <^ «>aa(t t 
3 - t r l dlaoy 11 o t r a ^ 4 r opy r aa 
(%xt) 
it 
( fSJ I ) 
V> 
0 
I 
fi 
rii»9<<^  two r«iAGtlo»« ar« IHoufht to cNsotir v i a tit« l a t « r * 
n«dtiit<i i%%t) ftad ( tXII) «rliloii liav« a for«ol re»@«Milano«» to 
mimh oth^r nnfi a l so to 13it«ritteiilato »aeh «• (XXIH) «Md!> aro 
i>r««»flbl.y f»r«i#d dtirtng batogonAtioa, 
I*h9r» «re »«ir»r«l attnUe* on tii© tjaloaeaatloa of stiort 
Qlii^lti, long-etifiin alkoools and! alkonolo acids invo iv ing , 
i n «fi|iro|irlat« O A 9 0 » , ii<iliiUI»oaritii| group pttrtioipatiMO and 
l«ii<dltn» to oyel lc othors fund laototi^s roti|iootivi»ly« For Inst^tnoo^ 
ttio HRlofoMAtton of Motliyi »-liy<«roxyoot«dofl««|j-t3"«^aoat« 
( • / -liydroivyallioiio) t«v« m<m% tifeli<» otlnor. fte* y i e i d of otaor 
taor»iR4io<! I n t6« ««ri«« elitortaattoti (3aS>, oroiilnation (40;^) 
rof l««t ta i i» proonMblr* tdo HMroMin i ; otitfilUtaf of tuo i n t o r * 
«o<ttiit« liatttiiltiM Ion ottoh a^ < X I I I I ) « 
CMj(C8j)^-<»i • G» erijj^  (aiji Qi (on) ^cfi^^t^^^a 
••tiirl •-Iir4rox]rootiitf«o<-«l«<»i3««iio«to 
r , ( c s , ) Y ^ o 
»r . 
• r (OI,)^000Ctt3 (0Bjj)yC0i>Ctt3 
• t««rf t t« 
• t46 -
A r«<rlftw «»f th« ltt»ratttr« r«Vttat«t tn»t no «ork HAS SO 
far ti««in dmui 9» tii« tiyp^^alOftaaaUon r«iteUwa» of toac-otmia 
fir<troxr«l)e«ttOie ael^a* Tli«r<»foro, tHo firoooat work »«a uailor* 
tfA«a to aoeortola llio proiMot fonaatioa l a «aoti roaotioaa. Oar 
gomiral i^t^roaeh la typitimA tn Sodeao 17 aad 1^ « rtio fol lo«iag 
sootfon doserltioa tfea proparatlant sopisratloa aaa atruotaro 
•luol<latton of tlio ladlvlilual pro^luota of liypoisalo^oaiitloa of 
<l -^y d ro ny oe t ado o-l 3»)^ j^  i| »oool c no i d . 
(i> lypobroiaftyft^oi^ of ^aoyr^<y|a0m<y ^^d 
t^rfpayntlQit aaf! etj^iyatylffrlt^^^ai^ of iayoiyo^ydylait ^ jc;(yp) 
ftfftt ttrowogtti^ra { XXV and XVTl) 
Th«i p;4»a«rf«1 notliod adoptod in tb« prosoat liypobroalnatloa 
of / -4i3rdro3rfootadoeo»olo aold (Sohono 17) InirolYoa tlio roaotlcMi 
of tho olef la lo mid wltti a froahly pr«par<^d solution of aodliioi 
ttjrpo^roslto* Tlio roaultlng natorlal mmm norlcod op folloatag 
f 
t^a proo^doro of Milai^  • Ttie l l t f i ld prod^ot «tio«iod tlurao Alatloot 
apota oa a fLC plata* Ttila g;avo aa |«ioi»«rle Mlxtuira of tor«m»* 
1i3fdro«f MBlda atileii roalatotf aoparatlon ^y oolawi oiM-OMitotraplir* 
two oi»apM»atlv«lr loaa polar prodaota prtNbalkir broiii^aa«-««ilalala« 
ojrt^lle atiiora vara ot>tataod« 
- 14T -
! 
8r 
^ —>-*} 
) / ^^'2 
(xw) 
(XXIV) 0(1 
H. ft. 
- 0 - "a 
(XXVI) 
Mou) ati(8r) 
( fHVII) 
n j«-< CM j)y-<j«>Ott 
a g « - < a i j ) y - € 0 0 C « 3 
Oil 
ni« prodnot (XW> ii«v« « |i»stttv« 0«i l«t«i i i t««t for 
t»i« firoooaeo of brtNUao* f t« olaaMitfil (uiAlystt «arr«spoatf«<l 
to t1i# rorawlo ^|9^39^3*>^* ' ^ ii|»««trti« of ( l l V ) oboood iA«orp-
tiooo at 1T40 (•Sgoca^), lasOt 1190» i irOt i t lO (ottior tiakofto)* 
Tts (C-4r otrotoliiBf) oa**^  ma no poati tor Hydroxyl croup la iho 
« 148 « 
r „ t « . Of «00^300 . . - » . I t . *l« .p« tr» . .«aM.«i rtg..i. 
I I M ir«ti 
(!|W, -OfKICn,) #»««! S « 9 « « , 3 « ( 'Mi J c l J<il ) • *^ « *^« n a s i * Of 
in tm^ ^i^ 4atA the struotur« ajtut^iidd to th« proOuot (IW) «&• 
M«tlivl t.l-tor«MM>-9«t3*-®p03cy9otA<l«oiiaoati»« 
To ^ t a l a ad^ttloniil support to tfiio atoav* struoture 
(TW), tH« ip>ari»at awttl (XKIV) «a«i ttada to r^eot wItH ttroaln* 
aeeor«tin? to the prooednr* of OunKtoae • fHio yield««l ttoa 
ftuptieted <lltiroi«|«l0 aoocMepftnle^ toy a brottta^^^ooatnining cyotio 
«ttti»r (a t«»trntiydrofitratt derlvatlfa) r<isuttl>tg fro« a<?|j|iibouring 
irrouD parti cip»»ti on botweao tfee hydroxy I group aatii tao r«aotioa 
oeoorrinji At tH« ooaattiratad oeatre (SoiiaiMi t§)* 
9-lirdroiQro«taao««H||f-ta««aoio aeld 
i« Br 2 
t i . Jiaoa/B* 
>oa 
Br (xx?) 
ixxnn) 
- 14» * 
rii« Hftlogenntflxl prcNtnot ««s nopariitod i n t o ttif «or« polar 
tiir<lr«]Qr 4 i l > r o a l ^ ( x x y i l l ) ma a l «« t polar l iro«iaa«e«atali i lag 
«]reHo atbar (xmr) oimraetarlaad as aathjrl |3«4>roMO«dtl3«> 
•li<ix3r«At>«4«oaa<»ftta« Tiilii orot ic athar alio«a<i tlia a i « l l a r 
wltg^ratloQ teotiavlotir oa aaa ly t loa l ao-ritC wltlt our oyolio atber* 
M<iv»rthataa«t ^^^ ^^ >*n<l M.^ fl speetra of both oyoUe athara (JCXV) 
wara found ^ttratlnr i n t h e i r pat l a m s . 
flltaraotartaatlon of the prodtmt ( XWI ) 
fH# pro<taet ( X W I > a«va a posi t ive :i«llfStaln taat Inctleatlng 
thm ^rfonftievf of broadne l a tba ooo^ound. rUeiieotal oaalyMla of 
(TtV) oorr9iifiott«!ad to the forwtta ^ii>**35*^3^» ^^« i**^  apaotrua 
of thi«i of»«pouttd ahowad the ahsorption haa^i* at IT35 (-^^Jiltfa^). 
t lSO, itm^ ItTO (oyo l lo a t h o r ) , Tsa (C-4lr atratoula&J o«~* and 
«"l 
no paak for fijrdroiitrl group I n the region of 3d<>0«>32aa om . I t a 
*mn <ipaetrtta (K lg*6) asrhihitad tha ohm-aotar iat ie algiialai at 
Yf.OQ t l i k e (3e« tarataat ••C^^), §»6a (obalo '^M^h ^«^ iMirgaa 
hr (4ft, arCil-qig^IaC^^-Jt ^-^^ • <^»« -^iljC'^^Ms)» ««T-«.«a 
On tlia baata of IHa raat i l ta Olitalaad f ro« in aad ifiiiH aa«tyt ia« 
tha atmatt t ra aaati^ad to tha prodaat (XXVl) vaa ttaUM^l t3«)»roiio-
9y t^«-apoia^««ta€la«aaaata* 
X 
\ 
X 
o o o 
u 
r-~-.T-".: ; ; ^ j . ; ; ; ; 
I 
"lo 
i 
11 
- ISO -
rfi« *Nn (lat« of tHitt product ««« foiiad s l a t l a r as 
103 
r»port«4 far tfS-apoxldeii by U1«KAII Jt« a t «1« exoopt a 
•Rif.Ral * i e to •CHllr At T S.'^S, 
r;h«riiot«rt8i«ttQB of the proiaot ( S t y i U 
Tfila produot ra^nponde^ to A pout tlv@ ilallst@|n teat 
ittio«rtng tHn pr«a«iioo of t>ro«|ne. I t s 0l«a»atAl (malysiu aoeouated 
for th«» foriMtlft ^10^^-1*^4'*''• I** oaalysts of th« ooapouna Indioated 
th« h¥drowt flbi^orptlon I n tho r«'^ gion of 3440 cm » ttu» astar 
onr^jonyt Tfj^ nk was ab^sarved at 1T40 ewT anul G«l*r stratomng was 
SA^n lit 73> oa" . I t s S\m iif»#etr«« e^ l t> i ted the Mlga^ila a l 
T I . O S t llk»» (3^T, tartiiinal '^li^U S.6^ (chatn aathyl^aa) , 
</-««t?tylnn« protona atljaoartt to ostar earboayl (2 i l , - tM^ Ci)OCM„) 
««tra tynmi at Y ^ . T t an«} aster aat l iy l protons at Y 6 * 3 1 . Xa tiba 
«fofrafl0ld roflon« tba nlgaitla atT6«64 A»d S.7S vara a t t r lbu tad 
to tlia protona attaolted to aartooiia t»oarlaft ttea Hydroxy 1 aaA 
brovlna 8io|«tt««« Aa aaraaolvad i m l t i p l e t t l f n a l (OiOg) wa« 
ohfiarvad at T Y,4« asaHMigaaiila ea O^ iO Alialia* Oa tHa toaaia of 
IR aii<t iNit data ttia atrtiati ira « • • aaalittad to tka |»r«dttet ( X W I I ) 
vaa MatHyl d««iydroiQr-13( t3)«bro«««t3(ia}"*lurdra«yaatada«aaoata« 
- at • 
"ft th a Ttew to e«rry oat a 0()M{i«ritUve study oa bypo* 
hnlo^<%n«tton of t<Mi|cGhat» /-hydroxy«lii«noio aoid^ «a ntteHpt 
w«*i «»<*« t o ««rry out hyj>oiodination tmmtion {Hehmma 19>• 
frf^iitwnt ^f thie Isor iol i tolato (3CUV) wt iii t(KllAe» pato«ii»iuffi 
lo^at**, w«t«r nn«S ai^lphurlo acid nooordlnjj to tbe proe«dtire «»f 
104 
Cmfrtrtl f*rt«! f»re#ii , remtlly yleliiexi H praiSuot vltiou nldiowed 
t^n npot* nn rU3, T»oa<»rtrt lodoHydrinai aad eyol io etiier w©r« 
r^»f>«rnt«»!rt mi4 ehnri-seterlB^il, 
Ch»rnet#rl«wttog of the produet (XUIJ 
Th?* proflttot (xtlX) sjftVe a p M i t l v e .i«ll$it<»ln test i n ^ l o a t -
! fisj th« fir?»sf»nc» of l%jiiloi|«« in I t , I tsi ole«€<tttai aa«ly*ls 
e»rr»iip««<l»d to tH» fUrsula ^ja^^aa^^al* ^^^ »f»»<»trua of tliia 
oro'fttct *i!io««<l th® chftTinet t r i o t i e iiaada at lT4ii (->C<iiX;Hj I. 
t^4% t l t o^ t l « 0 , 1110 (C-0 of »thar tlnlcaii0)| 120 iC-1 strotoliliigi 
o« l»iit no absorpttoa WAS aotlo«4 l a tHa hydroxyl ra^lmt 
O90<V9300 ««•*)• Hm apaa tma {Pl«. T) af {%MX) «x)ilblta<t 
t!i» <it%nal at T 9«1 t llKa (3l!t t a r a t a a l ^H^)« ^.dT br ,a 
(ahala -CWj)» « • ' ! fer (4Jl, ' * ! 1 ) , t.TSiii {m^ -^^Qihim^i 
«B4 d*31a (3^!» C(K>Ca[|^ )» An at ldi t loaal imrasoivad paatc appearad 
at T 5.0-^4.3 whtoh aoeottat* for thraa protaaa ( 5»*_ ._LS Jc^ )* 
r ( ) 
O 
o 
r 
l> 
t 
n 
«» iS3 «• 
•?f*>ff * # 
^ r f o^ *»«^ *fti *>f if^rWtt^mo ffM 
» CH cm ^ (cKj)^ - ^^ 
an 
I t . al«aH/H* 
• H. 
n • OT Q« 
( txix) 
3 
l (Ot l ) 011(1) OH 
7li» fn At>torptloiis itnil MMft »1 goals of tki» o«Mi^ p#ti04 ( . t i l l ) 
«iir« ooii«it«t4»(it irltli tli<i «truetsir«, ««tl ir l 13-t<i4o«0iil3«» 
•|i««jrcN»tiMl««)iiS9«t«« t1h» ilMH Mpdoirtta of tuts oyollo clii^r « • • 
litaioiwt » i« l l« r fii p«tt«rs to tfmt of lti« l>r»«tflio««ooCaliiAai; 
^ e t i o otHor (TfV)» 
t t f«v« A poaltlvo Bollotoin to«t ooafirnlfif ttie prosonoo 
of Iodine* fi:tt«ofitAl luiatrolt of tbls ooapound (%ix) oarroopoadod 
e l m r ^ l o r t i i t l o «i;g^n«.tt for 9«t«r l tal iAt« ( tT39 a« * ) , ^ d r o i i y l 
MMit#tr (1490 M * ^ ) and 0-*X str«tebl i i« (7ao i m * ^ ! . mtn a|>«otra« 
of (Ytn:) firre t t i t «lgii{ils »t T V*t for tora laol Muttiyl proloo«t 
^•99 for oHikla «iottiyt«n« protons and 7.74 for a groiif» of Mitliyloiio 
firtftofifi dC to tho «flti»r l inkage. Id the 4o<iH«fi«ld roftloa tho 
ffifnolA wor« loeolisfN) at r 6*33 ao^ ll^l for tum protomt attaott^^a 
to tho emrhann btArIng hy4rojsyl and iodine faiiotiono and a si^i^aai 
at r 7«Sa (•Olta»« 9Y«liiaij$(iiibl0 witit { y ) abaHe). me in ^ d DfMti 
nfHiotrnl <l««tA of tli« oo«|iouiid ( \ t \ ' ) Atippart«»d ttto xitraoturot 
OMttirl f«-lif dr«>«r-l3( 13)-lodo*13( i2)*iirdroxroetsdooaaoiit@. 
4. f«« ^«'n«ir#l r4»»«ri^ii cmi tie «ad« on tti«» produoi foratation 
of tlio r«aotiofi of i «or io loo le (o ooid wit£i bypobroaiOttO and 
bjriiolodooa aeido* l a HotH ttoo rooetttHia haloHydrina woro obtaiitod 
a« oao of tli« oxpoelod prodtiota. tn oaao of tiypobroainotion two 
o r o l l o othora ( i t 4 »nA i^S opoxidoa} ofiaraetarisod a» m t t i y l 
id«tora««-»»ti««f>«xr (xxr) m4 ta^nr«»•«•» i3-09«xy (Jun) oot«-
4a««iioiita» wmrm tmnmA in o«»al t f^al i la targor aiioa»ta, rtia 
ft«^«rlwit •toaanrattwi l a •«a« vf hri»«l««iaattoa «a« tka t only 
mtm a r v U e • V M r ( i « 4 «»osl«a) a l M r M i « F t M « M w i t k y l tS^otfo^ 
•tta«oi»«irMtfi4a«aft«ftta (KIEX) «aa atolataatf aa ihm • t f tar yroAiat 
( s o t ) . I t t a ^raaatnra a t tb la a t a f * to <lira ^ f l a t t a aspiaaatioa 
for tha tto«'»r«ff»atios a f 1»9 eye l ia atbar « i i r ia t Hyy^lodiaattoa 
raaat loa* 
«• 194 • 
exptsiitii«!rrAL 
Al l • • I t l a g f iotat* «»r« •lHi«rv«4 on • lCofl«r apparattt* 
«mA nrm tii»oorr«ot«4l* lafrMrtid ( I R ) «]i«etr« w»r« «lit«lii««i « l t ) i 
II P9rkin^Aumr 4131 Sp«iitro|ihot<M«t«r« tfnoltfar •agn«t lo r««oa«iio« 
(19^) flp«otr« w t m o%l«la«d 00 a Vartna A 60 2l|^otrott«t«r* 
Cfi««le«t • h l f t t tute raportad «• T (pf>«) r a l a t l v * to t«tr<uMtliylo 
• l lMa« ( i n ^ ) . Tli«> sAaiplav ««r« ran am 10$ solat ioa l a eartooa 
tatrttafeitorldia* rii« abkrovlatloaa *«»iiybr aa4 t * ilaaota "alai^lat , 
«altl|»l@ty l»rcNid iHAdi t r l i i l a t * * , r»apaotlr«i )r . Maas apaeira vara 
aaaanrad wttd a AF.f il$-4i speetraaaler at TO aV aalag a d l raa t 
l a s a r t l a a aiinpla l a l a t arataa* Taia layar olir<MHitotrai»aia ( f U ! ) 
p lataa wara eoalad wi th a i U o a gat 0 , and a otartara ot patrolauw 
atliar-atliar«*aoatla «et4 (SOiStOtl, V /V | «a« atad aa aavalajplag 
aotvant. fh0 apat« wara vtaual laad by oaarr ing a f ta r aprayla^ 
wltb « 301 a^aaaa solnt loa of f iarohlorla aaid* Patralaua 
attiar ra fara to a f raat toa of 1»»p* 40-60 • 
Iffolat^on of hy4rQ^t^^HI»t9 y»|da ( Y ^ , mU 
Tha f raah l f prapMrad alxad f a t t y aolda of u^elaaif ooiBaaala 
(«;apl»orbtaaaaa) aad y r m ^ t l a t l a o t o r t a (Apooyaaoaaa) aaod o U t 
wara p a r t i tionad aeaor41a« tka praeadara n^optatf Hjr Oaaatoaa 
tiatwaaa lin.ht patra laaa ami 90% iMiaaaaa fMitiiaaal* Saab feurdtrojor-
alliaaolo aald waa rapaata4tr aal laatatf f r a « aaali a laaha l la l a r a r t 
4Had aad p a r l f l a d W « « l « « i aUraMitaftraiilir a r t a t f a t r a l - a t b a r 
(9l l t$t f / V ) aa a a l a a a t . THa p a r t l y a t mmh ayt fr t j^ aalA aaa 
ahaeliad oa d l raa t aaa ly t toa l fW ( t a a l a t a d a l « i l a ayaft)* 
a y i r a « r l a t t a a af r l a l a a l a l a ael4 ( V U ) 
A aa la t loa of r l a t a a t a l o aeld ( V l t ) ( t c ) aa4 pataaalaa 
kytfravlda (T f ) ««• eoolad to 3 ° ay addl t laa af load aatar 
- 1$» -
(190 « ! ) • r o t M t t a * p9rm»mii«mmtm (T g) was tUtii ttdtl«d «ad tl&« 
« l« t i i r« » « i r l « d far l ti«ar* SSVOMS of os i« i« iag «««ttt «« i 
«««troir«d with milpliur dlosrldf* nml th« |»r«el | i l t«l« of 9«i0yia<« 
trtli]r4lro«!rooto<S«oiwkoie aoltf ( V t i l ) vao l « f t to s e t t l « I n e o l d . 
I t vnn fllti»r«<) nad vsohAd thoroaghly v l t i i ootd vater oad wtm 
r t l tor t td o f f . I t «» • th«a •x t raoi«d with bol l la j i oliluroforit* 
rti« lfi«olnt>l« r4««it!u« on e r y s t a l i t s a t l o n froii etboaol afforded 
« rii? !ioatOi;onoa» produet (i^lc^tdi^ 6*3 «)» o a l t i n ^ «t 14i-»143**» 
ffydroxylattoa of laor lo tao lo lo Hold (^f |^ | 
I1i9 V -^ydroxyolf i f lale aold ( Y I I I ) ( 3 1^ 1 «ti«a axldl««d 
with potasfflua f>9ra(mgaattt« (4«7 g) t» d«iiorll»od above, gave 
tli« 9«t3tt3-trltiydrox3roeta(ieotiaoio aold ( t IV>» f l i la aotd was 
Airtr<iet«<l wltti b o l l t a i ehl^^ofons aad was twt«« orys ta l l t aad 
froM t»tHfl aaatato and atlianol aepurataly* Y la ld 4 . 0 g^ mtpc, 
14««14S®. 
«f«!fl^ *»fi ,or ?i^0tti->mirfr^iii:ffffi4ftflinf m%^ (VHf] 
TH« 9»10«18«*trlol aatd ( n t l ) ( a « 0 t ) « • • tioatad wlt l i a 
• o l a t l o a of t5«4< iiydroehlorlo «old (10 • ! ) l a too t le aaHydrldo 
(sa a t ) for n tioara a t 90 • flio roaotloa a lx taro oaa tluia eoolod 
aad avtraotod v l t l i «tlior» m a ooaiblood axtraota vara vaatiad 
aad drlad orar aah/droat aodlua aalptialo* f M a yloldad a l l g b t 
%ro«a ajrra^r t t ^ i l d (1 .99 g) wHloii «avo foar d l a t l a a t ajrota oa 
d i root Tt*C. 
T!i4i tl<|al4 prodtiet (1*9 g) wm» friietl«tt«l;«<t av^r a «i»l«t«B 
of • t l t « f i gttt (40 g)« rLC Moaitortt<l • t« i t lo« v t t t i • a l s t a r * of 
f i«t««tb«r-«t l i«r (99t i l | if/w) g«Y« tti« prodttot i n tii« f o m of 
t i f t i t fo l low lt(|iii<fS (31iO «» ) • I t 4«r« tt {>09inT9 toot for 
ohlorlno* Ttiio wtm roootod wltta C£il»M^ to got i t o aotteyt ootor 
( I T ) , (PouiKlt C, 6 t , 0 4 | Jt, »«a4t Colo for C^j^S^j^^Cl, C, 6t«34$ 
ft, 9 . 3 « t ) | l»l (CCI^)i 1X40 (- i^ 'WII^) oad («>Si^H3)t 1830 (ooototo)* 
l t « 0 , l l M , toao (C-0) And TTO (-€-(31) ««"* • Jt^fii r » . 4 t l i k o 
f Jl't, tf irwinal - q ^ j ) * *«.t4 Hr o (oimiit - C i ^ ) , t*Um ( 3 « , -qj^^wacii^), 
T.9» (9?f, 2XOC<)0fl3>, e . t , 4 ,» br ( 3 a , - € ^ - Cil^ - UH • j ^ - ) , 
«>faji«t f%i« « i«ni f tomtt «)uia t^ Mto ««ro o o l l oli^niflomal to ootati l isii 
i t o Idff intitr m^ ttioy ««r« oboorvod t t ^^o 393/394, 377/319, 
3 4 V a 5 0 , 23.1/237, 339, 309/310, 306/308, 303/305, l!J7, 1»T, 158 
ond l o m r «o»o i»o«^a« 
fbo etilorodloootOKr i^rod^ot ( I K ) woo dooHlorlnotod t^ * 
tlio ttotliod of iftiagonMMa iwd ^poorri to givo tlio oorroopondiaf 
9fl0^i00otO3afOOt«d000ttOlO 00ld« 
To tlio oolot loa o f tke otilorodiaootojQr ootor ( t x ) ( 9 0 mg) 
t o 3* t « l of f l o e l o l oooUo • e l d , i l i io oMolgoa (300 m%) woo oddod. 
rno a t v l a r o woo rofluvod for • liooro ond f l l t o r o d * & l l u t l o a of 
tko f i t t r o t o prooipttotod * oot id wkloii « « • tokoa up wi t i i otHor, 
vooliod «ttd dr lod* i^voporotloa g«ro • ooai«ooUd prodaot ( - ' 3 7 a t ) . 
• l i t -
f l i t * 4%m9tmet ^mtfuinm* r«<il«t«4 »tt«apt« %• i i»«t jr l* t i«i M K 
.Tto (sa<mU .as. (.«t.«.) «-*. 
9,ia^t«eetoiQrootiia»9ft»9le mi& (30 i^ g) ««• hjrAroljrMMl 
1^ reflaxiaK for on iMHtr « l t i i «<|i««ttii so^itiifi li]r6roxt4tt (S «tf 
0«9!«)« Afl«r tti« ttgiial ii»rk tif tbn |>r9<iii«t on orystatli iuiUoii 
«•« o«i»|i«r«4 with tii« 9ytO«<Uli]r«roaQroot«a«oaaoie «0i<l ototniiittd 
fr«w tli« oxidation of ole le 4M»III« On ooiiparlooii i t wtm femid 
tliot fioth iioido trovtlto^ difforonltjr on fUC pliit«* 
Etnttoa witli fot«othor«otii«r (datS« v/ir) nanro tlio 
otilorolir^Hii no • l igb t irellov U ^ i d ( i » i4 §)« I t oHowoit « 
l^ooittvo tool for etiloriao* fttto ««• tlioa oon^ortod into i to 
MotlQrl ootor {%) %r roooting « i t i i dttoaoMollioao* (Pooiitfi 0, 9 i * a t | 
ll» • • • » toloolotod for %J^9^%<iU 3» 9U99t «» f •S9S&}» ZR (001^)$ 
tT40 Cootor oofHoogrl)* tT40, 1330 C«0ot«to),&i«StiiOO«tOaO («<M>)« 
§m {(MSI otroioht«i>« M H t r a a s « lino (a«« torviaot ^Cf^)* 
8«7S %r (olMrilM Of j|<»}« f«t9» < ^ t <K ««otti3rI«M protOMo otijoooai 
to «0000ff, groiy)* t.OSo (H I * '<*^<»Ji^)t « • • • t*® %r ( l«o protOBo 
ottooHod to oMorlMo «id Hftrosrl ^or iAg o«f%ooot iCJ| « fii*)t 
• • i (ft protoft oltoi^od to fttotftto iMiorittft oof%on « p ) t 9«iS« 
(tH» Oiogit dtooiqiooroi Oft OgO ftMitiott). 
ooocil. 
• tM9 • 
sttttiMi witii fMit»«liMir«»tM«r (•OiiO| f /v) g(K9m «Mtk«r 
•ttltf v^eii r««p«a«tt« r«r •iitort««* I t * ttttlirll Mt^r (XI) V M 
9r«p«r«« ^ itiilag ^^l^a* (l^wsdt Of •t«aOf tt, 9«»1 •«l««l*t«4 fi*r 
C^^a^O^CI* 0, «1*»0| R, ••991(. IB <OCI^)l 84S0 <«^)» &T40 
(«^>€!l,« O ^ H , ) * taao (ao«tat«>» tlfO» tons, t&90 {<h0 •tr«toliiaft) 
tma 900 (c«Ql) ai*^« i M f t i r t . i t Uit« (3ii« t«r«iiiat «<^) t s . n r 
(otitttn «>c«^«>, na« (3@t ^^n^-ooijoa^)* a.ts (ait, " ^ o c ^ , ) , 4*aiir,« 
(«^*») ana 8»»ii (a», a | « C§)t ft*9s («C»CI^  (tl«iVi|i«iir«tf M IJ^ O iiii«li«|« 
ct oa ococa^ 
tli« fiftl« 3r«llo« Uifai4 (190 mg) vHtQll g«v<i jpo»ltiv« t««t for 
olit<irifi«» flit* ««• tiMii <ioiiverl«d t« I ts OAIIQ^I e«t«r Hy tr«atiiig 
vltn CHgii, to s%if ( X I I ) . (rwmut c, 99,«0| a , d.oi QAt«iii«t9d for 
^t9"st^/^a* ^* s^«S8i »t «*30$)t itt (&ot^)i aato (oa), iT4d 
(«^^f |^ ) wtrt n o (CM3I •tr»tebi«g) «i*^« Mttilt Y 9, ia t I l k * 
( ^ , t«r«ta*l <"<^)f 997B tir,s («lMita ••tiQrI«A« pr«t«ttii>t f . f t a 
(IR, oC^cij^  yrottws attAfftevit* «cooca^>, t . a , 5*os» (an, 
eg •» CRj * ^ *" ^ * U A * ^ ^ ' t * (OSOg, 4t««P9«ttr«4 « i 8.0 
OR e i 01 
•fMtttwi) , o^atii ( « i , «ooooj^)* 
ffflitlf«,tf,ftttlll"lrlfl a^^f (ffiy> ftll,*>ydrochlorlc acid 
r H « l aoi^ (XIf)(t*S f ) wtm tr*«t«<l ultii m*4% mi ( • a l ) 
lA M«ti« anttcrdrlA* (a* « l ) I M tiMi mmmmr tm ««««rili«4 #crU»r« 
tlM ttwiil vwrH «|i f«iralili«<l • jpultovtali •jrv«i^ ^ I «ki«li imt 
rtMlvtA 1st* t*» OMt* •» <ir«ot f tc* 
n i i t r«9a l t t i i i lti|Bl4 (1«4S g) was firii0tto»«t«d vfmr « 
««tttan «f • l U e a g«l» Sttitt«ii v i t i i |i«t««tli«r««tli9y <94|t« w/r) 
ictre ft llKlit ]r«tlftv tltfitttf (TOO «g) ffbleli iKr* m fiftvltivft ia<lto«^ 
tlon for «fcitortii«« I t * • • t l i r l t« t«r (XT) ««« 9l»t«ta«<t by tr«ati i i« 
i t vtt l i <:^2^3* ^'^^^B^' ^« iO.Sif n« a.«4 ««loiitaUil for ^34B i^^ ^<S^<l* 
C, S9«39| ri» S,944)t IS (C€l^)« l t40 {^'SS^H^t ^W^^^^U taSO 
(nefttft to), 1180, 1090, 1020 (c -0 s t retching) mA TTO <C*€l 
« t r« toht^ ) e«*^l mSL% I' 9*t3 t U»« (an, t«ri^n«i «Cl3>t T . r i « 
(^i» tt «4it <*f M«t^l«ii« 9r«t^i« ^ t o •«««r «fun»oiifl), 8»74bf 
(eh«lil ^J^)y 7,»t« (S», «OCOC»;|)t d*t7f 8*t8« (»«t ^ ^ -* f I * ^ 3 > a 
01 at 
en*)* Haast Host «iigiiiti««»t i«a« ««rft «ii8«nr«4 «t i«/« ai3t 
989i 19S« l i i m4 l«««r • « • » pttalcft at m/9 39a, 383, 331 , 337, 
319, 310, ITS, 149, i l 9 , iC}9, 9 3 , 8 1 , 74 , • ! « • 
i l latioa tdltli |^«t*«tiittr<^tli«r (S9t i3 | i / v ) g«r« «aot&er 
r«ttft« l l ^ t < i fr«0«l«ii (700 »K} «meis ««• oiiftrftet«nft«d «• a 
81aiit«ra «ol<S« n i l a yradnat raafi<ia4ad far fl«tlatat« tast &a<li«at« 
i a i tlia uraftiHMa »f ottlartaa* Matiiyl aatar (XVI) af t l i la prodnot 
wm «ktiAiiad hr raaatiag « i 1 ^ OHf^j^* (rattadi c, i9*80| H, 9«8i 
•at««lata4[ f«r ^iJ/^^^^J^^j^^ ^* 89«48t »» 9.9at Ift (OCt^) SSaO 
(Off ifllaar»HMi)« 1740 (^SOOa^^) «A4 900 (0*01 atratamag a«**. i iUl i 
I ' t . l i t UlHi (mif tamlaAl ««J|,h i.Tl^rtS (oi»«iiM»3*)f 7 ,7te (H I * 
^cg^-oooos,), i,S4a (iRt «coo<g^) mU 8 . 9 , 8«19 9 r ,« (9S« 
« i ^ • <|g (eB2)|l«<S)t ^•^ ( O i ^ t olan^ftaraO •» OgO atf«lU«ii)« 
01 Ct OR 
(MI. xy, m ) 
^«tbrl 9»lo«4tolit»ro«fa«4ir<iroiroetiido«iiaoat« (xiX)(tOO mg) 
m»m Altmalvm^ to «tlii»r (19 « i ) «R^ «o«tlo aoiil (0*6 • ! ) ««• A4<l«d« 
Ktse tfnat (aoo K^ JS) was iii«n WIIMHS to tHo alioYtt «olattoa in tmmll 
p9rH9am 4l«rttEtf 13 «tattt«8 with nvtrllioij;* Aft«r tti« 4tdd[lU«»a 
«a« ov#rt tti# «tlior«ai solution eentttlalag aitvptiidffd «lae tfaat 
was 8ttrr«^ f^r 10 iilaatas* Aft«r tti« usual vork ti|» i t furalabad 
13'»hydr<ti»y«>»traaa*^«*aotaaae«noi c aold (§3 aig) and aovaii as a 
sinf le antlty aa dlraat tW* in (aeat ) i 3430 {^n)^ ITIU (-QaOH) 
and «J50 (ot«>flalo) «« • 
Similarly tlia traatwaat «f iat l3«^iahlara, l»«<*or«lraxy ()WI) 
ia|t3-^ti»Htora«^-iioat«3er (wyodtta^aoaaoataa wltti aiae dust uader 
t)t« raaetlaa eaadlttoas iK»atioa#d aHova fa»r« 9«^araier'"tr«ns«» 
ia«^«tailao»ttal« (9(1 a^) (fl«C tia«iiigaaoaa}/*I% (aaat) 3310 (-^it)^ 
I t lO ( .moil) tms 9«0 (o la f la le ) o«*J!Z «B^ a^asata«y*ty|iis*>ta* 
«eta4aeaaate (80 ag) / " i n (aaa t ) , 1710 ( • m o » ) , 938 ( o U f t a i o ) , 
taao («satalaJ7 «ot4n raapaotivalf* 
Matusrl 9(10) •lilM-a«40(9) a8ataa]r*ta«lir4raai3r0«t«(la«attaata 
( idXtOO ttf) was a(!do<t la atiiaaat (« a t ) aa« raflaxad t9r aa 
hmr at til aiaa ^ a t (o«90 « ) • 7a litia watar (38 a t ) «aa a4<l«4 
• t i t • 
• f t t r tli« <«««iit«flon trmk i n * »!«« r#tidtt«« The r«Mi l t ls t 
iM t^na t ( I tgk t r«l l«w) mm thm •utrnfti^^ v l t i i • t i i«rt «««ii«4 
MIA «rl»d ov»r «ili]Nlr«it K«(it»» gitlfiiiiU* 0« • v a ^ m t t o i i t l 
«ff9rd«d ia*terar»ir**traai!«e*oo i»io«ea»to M I 4 {ftO «§)• I a (ii««t)t 
t740 <wSS^) t ^ 3 ' ( •Uf f tate) MUi 3490 (oa) o«**^. 
•dtotlon of 47*SOll liftfrlci4to «el« ( t l • ! ) l a «««tl« Milu^drl4i« 
(34 • ! ) for 6 Hoaro at 90^ • M9ptim ^^* ooM pro««4ttr« a« 
M9&H^e« «*»rU«r g«r« • l»ro«a myrmpf Uqiutdi (1*9 g) wiito!i 
»lgrat«<l m tmr «tot i»ot opoto oa (!lr««t fiiC* 
Thft syraur U i f i td (1*8 g) waa otiroaatotrapliod over a 
oolmm of a l l toa got (40 g)* fW soaltorad oltitloo idlta « 
i^artiiro of two proilitota wlitoli ooal« not Ho lootato<t (boiag i n 
tmooo oaty)* Oa fartteor olotioa n l ^ pot»otiior«otiior (OOtlo, 
v /v ) oofioratod « I tgl i t hrmm oo«p«aa<t (1*34 g) wiilttii gMro • pool* 
ttvo Bollatolft toot for ^lo proooooo of iodino* Xto ootor 
( t V t l ) woo oktotooi ^ troottag I t wltH CUJt^* (roaa«t 6* 40*13| 
n^ • •94 ealQ^lato<i tw ^^if^tggVt* ^* 40*a3| «» t.S*!^)! lA <001^)1 
.MO « « * « - ^ i « . ) . 1T40 (^BOQ.,) ««, t« . ( ^ . u , w a M ) - - » . 
TMiit r t . t t t UlMi {m, t«p«laol « q | , ) * a«l9 k r t * (obola «<»2«), 
T.Tia (»« (Is^-oooca,)! «.38« (3s» -ooocgy), s«38» 9*yt iir»« 
(9fl» o ^ ^ €^2 * ^ * <SH 9*9 te («€iECM|« OKOlMlRgoOlllo o l t i l 
i« I I 
»j|0 ok*o)« 
glutton wltli i>«t»fttiior*«tli«r (aat t4 | v/v) gmrm «ttotli«r 
hrmm «<il«ar«^ llqiita (940 mg) irtit«ti gm% n p<iftlUv« liAt«g«ii 
(f)«11«t«tii t««t) for tHo prMttiio« of fotlioo, ¥liis Mold «»« 
eonrortflMfl to t to oorroiiiioadftttjt aetliyt ootor ( W i l l ) by o»tiift 
CHjjIlj. («^Otiafl| C, !IO*33t Jtf ^•Oa calculated for C^gHg^O^I,C,50.00; 
!T» 9 « t l ^ ) t tn (COt^)t 34(K) («<m alisorptioa)* tT4a (-COilCtt^} (tad 
T3I0 (C- t « t r« toh l i i i ) o » * * . mm r 9^i t U k « (3ll» toriAi ial * ^ ) » 
9*74 l>r 9 (etoalA - ^ j i * ) ! 7.73a ( ^ I * -^^Gmm^), 6.39s (Siif^COiHIS^)* 
«»tS m4 5.39 • ( ^ , - P * <»*3 • ^ * 9|- ) t «•**• U»l, -CHOf, 
<$ltafip«ia*«^ &a «td<Aitlon of O^^)* 
Tito trttiy4rox)r nelA (XIV){3.0 g) was aatfe raaetoil wifcn 
47.90^ iri ( to a l ) la aeotio aaliy<lri<i« (3a «1) tmdor tiie e«B^«> 
ti<Mi« M«»atloii«d oarl ior* fiie vorit a{» affordod a Uroura ayrtipy 
ttfoitf (t.fiS i> will on aoyaratorf a« two ai»ota o» fW plato. 
Tdo oi ly aatoHiA (1*3 «) ««§ ro«olvo4 ovor a ooluan of 
a lUoa gol for tlio forpooo of taolatlag oaeli l«4liit«toal fraotioa. 
Blotloii wltti fNit. otfiortotHar (98191 • / • ) ooparato^ a Ugbt 
Mrooa lti|Ol« (S90 ug) oliiiflBi roapoadod for SolUtola toot ladioat<» 
tag tiio proaoaao of lo4tao« I t a iMiliyl ostor (VEX) «aa l^rataiiod 
Hy aaHJoottiig i t to <itlji^» (f^ aoAtft C» 1I0«93| H» 7.93 oaloulatod 
f«r C2^a3gOgl9 c, 80*9dt Of 1*99%)$ l a {QGI^U 3 4 9 0 («oa aHaorp-
ti««)» 1799 ( -^ocs^ f -ogS^^s)* 1930 (aaotato)t tidOf 1110 aatf 
foio (o«o) mil 990 ( « M ) 9wr^% mvt$ Y««t I l ik* (ant t«natt«i 
UttMt S i i i i i r tomt « • • • tons w«r« ••«« «t ^/# 340 (H- I ^ (Si^O), 
399 (n-i • dRjfm t^ 3ia {34o«co), aa?, aae, aa9« ata, t9S 
(aar * cm^on), i93 (aas«*<af^ oit), IST, t9t {ai3«*<m^oii), I M , iss, 
193, t l 3 «ii4 94 •««• 
nt«tti(m wltti p«t*«ttier-«tli»r (90ilOt v/v) gavis «» 
l9<t9lty«Ir(ixr ««i^p«iii4 (939 « £ > « • « 11 gilt torova l iquid vfetli^ 
furflit»li«d a |»o(iltlv« l lol l t tAin t t s t f»r tlie presctaee of lo41a«« 
Tr«fttn«fil of this mi& u l t l i 0^2'^ a '•^'^^''*^<^ ^^* e9rr«mp9&4iu% 
mnUr ( t t ) . (rowtdl C, 90«96| », T«er e«l0tiUt(Hl for C^^U^^O i^ 
C, S0.90| tl , 7.a3«)| in (CCI4), 33T0 (-<)H), 1T40 (JSJOCM ,^ -OSOCU^), 
1330 («»<it«t«), 1190, 1090, 1030 («C«0} wKt 730 (-C^^) ea*'^! 
^ 9 t T 9 a 3 t Ulitt (JMI, t«raAa«t •CS^I, T.T3« ( i» i , --C^^ aaQCB^), 
9*399 (iH, ^cooca^), 9*7 Hi^ (ttftaiA^fQa^ i^i'^ t t,9s (3», «oaocj|^), 
s*ts ma s«9a i>r,« (IB, «q| • qi (oH^jl^H), «,9ts (•mog 
k{m) 08(1} OAtt 
4l««99««r»tf on 0^ 0 MNlltl«i)« 
Mottqrt 9,i0^1t9tf««»ta«lQrtfr9ir9etiiteOM««to (iflXHtOO mi 
«•• «l«i«tv«9 fa «tll«r (19 «1) M9 «ft«U« M l t (0*9 at) mm 
•d9«9* t l M 9iist (too mg) wm ttett almitf vltli tli« AIMV* ••latlMi 
fa gmilt yarilMw wlllitB IS atnata* «ltli anlrUai* Tika aorii ap 
• t t4 <» 
In tfi« fMumw <l««9rlli«4 pr«Tl«tt«ly i«r« i9«'(iydr«xr<*||*iii«0* 
»«tii««e«iiolo aoid ( to « t ) aad pmrtty of t l i t* aold « • • «li»ok»<l 
•I I 41r««t TIC ( • i i i « U •ii«t)« IK <iMttt)t 9499 (^iOa}* tTl« 
C*^^^) «"^ ^ ^ ( • l « n i i l « ) os"^* 
ifypi^roiitiiaUcw of jtortoltii^toto »otd (9-^dr»3iy*^ff»ia*» 
To tli« ]>ot«ii«itt« t a l t of 9'«iiydro«yoeto<ioo*>ia«f|f-<iaoio 
nets (3*0 g) i l l 70 «1 vAtor* 4$ a l of iMKlittflt lijr^otiroiitto (d*3af} 
w«m iidfd«4« nio dolatlon voo Icopit «t roooi to«|»oratitro for 2 tirs 
wltii oeoiMitoiiAt «lutlElat« Tito ooltiltoii woo ao&4ltfio<3 wltiai diluto 
OMlj^ frorto Mild, ovoooo of brwaiiio wa« dootrojroa wttti oodiua 
onlplitto oolattOR wad tkm {irodttet ojrtrootod irllli otiMr* i^ itiier 
oiro^omtloii f«vo • atirtoro of ttnroootv«4 tl-4i9r4r«xir-t3(t3)*liroMO* 
4*tt *<m\ iiit»rWiti-fiiM-«- - — - • ' -^ ' ~ - ' * ^ m^-^^^^M^ _ _ ^ _ i 4 ^ . _ ^ « > > A ^ 4 ...A M O . w«.Mi«.4«»..» 
| l « H 1 « f " M l J r W r W a R y MU'lim • P ' " »«»•»• « • » " ' '«H^W"»»»-» »»jr • - • . . » • — « " - ^ .»w«»m-«- i»—»»-wjU -»•- - • •« i» n.i-w 
«• Urooaloti firoiloot (3*3 g}» 
TluB Kotlif lotod iirodaot wm» oof^ttriitod into tteroo oo^poaosto 
(tooMoHo alirlaro of attusrl 9«li)r4roxr«ta(13)«liroiM<*l3(ta)«ikr4ro9Qr 
itwntf 4911)9 iSonroM* , 9tt»-oi>o«r (xxv* aoii) «ii4 la -^^ roao* 
9tlS«H p^»oiQr (xxyx« 4(IJI)ootodo«Mio«too liy oolttOM olurOMitofrairi^* 
Roeli Iii41vid«al iiro4tt«t oHowNI pooltliro toot ( to i lo to i i i toot) 
for turoaltto mid tliotr olMiroo tor lotto l a o^oorpttoao ood iMii 
otfttoto or* 00 follovot 
- iM • 
e« st«43t a* 8*9i€)| XR (oci^)i IT4O («^2pc]ii,), laso, U9a» iifo« 
(l»4««{iOxl««)» TtS (C*4hr • t r e t o t i i n t ) ttM"^* IMIti r 9 .18 t U l i « 
( 3 3 , COOCgj), 9 .3 tor (4H, ' [ J * ) m4 9 , 9 « « , a i (311, 
iir ^^  
'^ettiyl 13«t>r<Mt9«9,13«»ft90i3rootii(i«««iio«to (XXVX)t ^lyrtipy l i q u i d 
(Fmiadt Ct 37 .33 | O^ t ^^^^ e«l9iil«C«4 fo r ^ l a ^ a o ^ a ^ ' ^» 97»43t 
f1, 9 . 9 t ^ ) | in (CCl^)l tT35 (t2iH*Ca^), 1330, 1300, l lTO ( 1 , 5 
i»f>9xl<l9), T30 (C*»r strttteli l i ic) e«*^t ^ ^ i t 9 .09 t I l k * ( 3 d , 
t v r v l a a l « ^ 3 ) f 9.93 b r , « (olialii • • t l i r t t ta«s>f 9,4 • •r&«d 
(4H, ^ ^ - - ^ ^ . ^ ^ ^ < 1 , ) t 9*T-9 .93 ( 3 « , " f ^ ^ ) iwia 9«93« 
<B 
^ • t t l r l 9«4lr9r«3ar*13( 13)-lir<iM»»i3( ia)«9r9r««rottt«9MattO«t«( XXiril ) t 
9yrtt»r l t f l l t « (riMttAl C, 84«89| » , S.TS •« t«» t« t«9 f»r C^a^yO^Srt 
G, 94,93t « , 9«91()| t i l 3440 ( .Oa itibsor^tlon), tT40 («^2S0Gii^), 
T90 {mo^r • t r « t « M « f ) M T ^ * lOiit i r 9«08t t t k « ( 3 i i , l * r « l » t t l 
« ( ^ ) , 9 ,98 hf ( •9«t i l Mtl«rl«B««)« 7«T8« (a«» ^CigCIOOCIij)^ 9*3 t9 
(3R, -<3000|[,)t 9 . 9 4 , 8«r9* ( 8 8 , * < 1 • C^ ^ C ^ g ) ) * <ll> «"<1 
99r(aii) o»(8r) m 
T.49 9 r , » ( t f l , «<Si03, «v«lif«i««toU «u 0^0 D M I U O A } * 
• t t i -
f^ l l«»t i i i tli9 pr««4Nbir« of cmktwth ami Qifvm*^ 
Y«li]P4r#iQriitIi««oi0 (XXtT) (a*0 s) taUM «p i l l •tbiifi«l ( m «1) 
was tr«iit«4 witti t«4tii« (t»37 g)^ potMiiIwi t»(Sftt« (0«S9 §)» 
««t«r (40 a t ) MHK! oeno* sutiphiirlcf aoltf (0*5 i i l ) * ni« «lio¥« 
trtxt«ir« VIM di««9lv«d[ in «tiMirf wft«ii«d m^ (trt«d* leivttporatlata 
tiMr« a Urown pro^Niot (a* lS g)« Tli« setHyl ««l»r« of iii««o 
rasalt ia i ; aalda wt» trm^HtmmttA hy aoltuM <rtir«witO£ri^l^ to 
affordf ifeio la t f tv t^at tdl«ditltr of ttia protUiot to hm taoiiorlo 
«tirtttr« of Mothrl »«liy<lroxyia(i3)«iodo«*l3(t2)«^r<breiQr (xiuc» 
iS'i) aail l3«toilo«0»iSooi>oxy ( I f l l t SOf) o«tft(Nioaiioato»« 
^otlirl iaHlodo«4i|12<-«j^o«rootadooaao«to (Xl iX) t Srowi Uq|kii4 
(rouadi c, 40«tOt 'ft 7»7<> oalotilatod for ^|09i3||O3lt 0^ 90,03| 
n , T,991()| m (COt^>t 1740 ( ^ g ^ E ^ ) * iaiO, ItdO, tidO» I t tO 
(tt4««po«iao)» rao (c«l atroto^taft) ««*S ^ft» T s a t Uko 
(aUt torwlnal *^Sa)« ^v^Y lir^a (alialtt Mat^t«aoa)t 8«3t l>r«« 
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